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CHAPTER I
INTRODUCTION TO THE STUDY
The availability of effective immunio.logic, antibiotic and chemo
therapeutic agents has enabled medical science to control most of the
infectious diseases which formerly scourged mankind,
infections remain as one of the major exceptions.

1

The urinary tract
In the United States,

infections of the urinary system are second in frequency only to infections of the respiratory tract.

2

Inasmuch as available methods of treating urinary tract infections are often inadequate.

3,4 much emphasis has been placed on prevention.

The urethral catheter has frequently been implicated as a source of
urinary tract infection.

Consequently, means have been sought whereby

its use may be decreased to a minimum.

One avenue of approach has been

the substitution of clean voided methods for catheterization when speci
mens are needed from females for bacteriologic study of the urine.

•^Chester Scott Keefer, "Pyelonephritis - Its Natural History
and Course," Bulletin of Johns Hopkins Hospital, 100:107, March, 1957,
Edward H. Kass, "Asymptomatic Infections of the Urinary Tract,"
Transactions of the Association of American Physicians, 69:56, 1956.
3 Edward H. Kass, "Chemotherapeutic and Antibiotic Drugs in the
Management of Infections of the Urinary Tract," American Journal of
Medicine, 18:777, May, 1955,
4

Edward L. Quinn and Edward H. Kass (eds.). Biology of Pyeloneph
ritis , Boston: Little, Brown and Company, 1960, p. 682.

1

2

I.

THE PROBLEM

Statement of the Problem
The problem of this study was a comparison of two methods of
obtaining midstream urine specimens for culture from adult female
patients of a selected outpatient department.

Purpose of the Study
The purpose of the study was to find out if the procedure
developed by the investigator for obtaining midstream urine specimens
for culture from adult female outpatients would produce less contami
nation than the procedure most often used in the selected outpatient
department.

It was expected that the results from the study might

contribute to better patient care by (l) demonstrating a more reliable
procedure, or (2) serving as a basis for increased, or continued,
confidence in the usual procedure.
Need for the Study
The collection of clean voided urine specimens from females for
culture was introduced chiefly within the past seven years. Hart and
5
Magee were among the first of a series of investigators who demonstrated
that reliable urine specimens for bacteriologic study could be obtained
from females by clean voided methods.
In actual practice the method would seem to be only as reliable
as the techniques used for obtaining the specimens.

At the selected

^Elizabeth L. Hart and Margaret J. Magee, ^Collecting Urine
Specimens,’' American Journal of Nursing, 57:1323* October, 1957-

3
medical center, a bacteriologist in the clinical laboratory observed
that midstream specimens obtained from adult female outpatients appeared
to contain large numbers of the common bacterial contaminants more
often than the specimens obtained from adult hospitalized females in
the same institution.
Preliminary investigation of the situation revealed that no
standardized procedure had been established for obtaining midstream
specimens from adult females of the selected outpatient department.
While some physicians had questioned the procedure most frequently used.
diagnosis and treatment of urinary tract infection was often at least
partially dependent upon the results of specimens so obtained.
Chapter III.)

(See

Therefore, a study of the procedure, in comparison with

one which was more rigidly controlled, was believed, important in order
that a method could be selected for use which would result in specimens
with a minimum of contamination.
Hypothesis
The hypothesis for this study was that the procedure developed
by the investigator for obtaining midstream urine specimens for culture
from adult female outpatients would produce less contamination than
the procedure most often used in the selected outpatient department.

Assumptions
This study was based upon the following assumptions:
1.

That use of the quantitative culture is a reliable
method of distinguishing true bacteriuria from contami
nation.

k
2,

That the usual procedure for obtaining midstream urine
specimens for culture from adult female patients at the
clinical laboratory was not altered during the study.

3.

The two groups of subjects were comparable as to their
general ability for obtaining uncontaminated voided
urine specimens.

4.

That an approximately equal number of chances for asymp
tomatic bacteriuria existed in each of the two groups
of subjects.

Limitations
This study was limited in the selected outpatient department to:
1.

Two groups of subjects, with twenty-two adult females
in each group.

2.

Patients in the admitting clinic from whom voided specimens for routine urinalysis were requested.

3.

Patients whose health problems were primarily of a
medical or surgical nature.

4.

Persons who could communicate in English adequately.
without the aid of an interpreter.

5.

Individuals who appeared both mentally and physically
able to cooperate with the collection of their specimens.

6.

A maximum of four patients with hypertension and one
with diabetes mellitus in each group.

T.

Persons who were apparently free from symptoms of
urinary tract infection or disease.

5

8.

A maximum of twelve specimens per week or four per day.
because of the already heavy demands upon the services
of the clinical laboratory bacteriology department.
II.

DEFINITION OF TERMS

Fob the purposes of this study, terms were defined as follows:
Adult.

An adult was a person twenty years of age or over.

Bacteriuria.

Bacteriuria was the presence of bacteria in the

urine.
Clean Voided Urine Specimen.

A clean voided urine specimen was

a voided specimen which was collected aseptically following cleansing
of the vulva and perineum with a cleansing and/or disinfecting agent.
The term was used interchangeably with midstream urine specimen.
Contamination•

Contamination, as defined by Kass, was "adventi-

tious entry of bacteria into the urine during the collection of the
specimen.
Contaminants.

Contaminants were bacteria which entered the urine

from the urethra, the vulva, the perineum or other source outside the
urinary tract during voiding and which were not the result of urinary
tract infection.
Culture.

A culture was the propogation of microorganisms in a

special media conducive to their growth.
Group I,

Group I was the group of patients subjected to Pro-

cedure A,

^Edward H. Kass, "Bacteriuria and the Diagnosis of Infections of
the Urinary Tract," A.M.A., Archives of Internal Medicine, 100:709,
November, 1957,

6
Procedure A.

Procedure A was the procedure most often used in

the selected outpatient department for obtaining midstream urine speci
mens for culture from adult females.

The procedure involved sending

the patient to the clinical laboratory, where she collected her own
specimen, without supervision, following instruction by a non-nurse
receptionist.
Group II.

Group II was the group of patients subjected to

Procedure B.
Procedure B.

Procedure B was the method developed by the

investigator for obtaining midstream urine specimens for culture from
adult females in the selected outpatient department.

For this proce-

dure, the patient was given step-by-step instruction and supervision
in cleansing her own perineum and vulva, following which a midstream
urine specimen was collected with the assistance and supervision of
the nurse-investigator.
Midstream Urine Specimen.

A midstream urine specimen was a

clean voided urine specimen which was collected in a sterile container
after the first portion of the voiding was discarded.

The term was

used interchangeably with clean voided urine specimen.
Pyuria.

Pyuria was the presence of five or more white blood

cells per high-power field in an uncentrifuged specimen of urine.
Quantitative Culture.

A quantitative culture was a culture in

which the various species of microorganisms were identified, and the
number of each per milliliter of urine was approximated.
Reliable Method of Obtaining Clean Voided Urine Specimens.

This

was any method for obtaining voided urine specimens that would either

7
show no growth or have a minimum of contamination which could be diatinguiohed from time bacteriuria by quantitative culture.
Significant Bacteriuria.

Significant bacteriuria was the

presence of bacteria in the urine in sufficient numbers to suggest
the presence of urinary tract infection, rather than the result of
contamination.
True Bacteriuria.

True bacteriuria was the presence of bacteria

in the urine as result of their multiplication within the bladder and
upper urinary tract.
III.

THE METHOD

Method of Approach
Following a review of pertinent literature, the experimental
method of research with the equivalent groups technique was chosen for
the study.

Two groups of twenty-two adult female patients were selected

at the admitting clinic of the selected outpatient department, according
to the qualifications implicit in the limitations of the study.

Trie

subjects in the two groups were then matched as closely as possible on
the basis of age and the presence or absence of diabetes mellitus and
hypertension.

The first group selected was designated as Group I, and

the second as Group II.
Key administrative and supervisory personnel of the selected
outpatient department and clinical laboratory were contacted for per
mission and cooperation for conducting the study.

Collection and Analysis of Data
Data for the study was obtained by collecting midstream urine

8
epecimens from patients in Group I according to Procedure A and from
patients in Group II by Procedure B.

A quantitative culture and a

microscopic examination of the urine sediment for pus were performed
on each specimen as an aid in distinguishing true bacteriuria from
contamination.

The laboratory and other pertinent data were recorded

on previously prepared Work Sheets. T

The data from the two groups of

subjects were analyzed and compared.

As result of the evaluation.

certain conclusions were drawn and recommendations were made as
indicated.
IV.

SUMMARY

Following a review of pertinent literature, an experimental
study with the equivalent groups technique was conducted in order to
determine whether the procedure developed by the investigator would
produce less contamination of the urine than the procedure most often
used in the selected outpatient department for obtaining
urine specimens for culture from adult females.

midstream

Specimens obtained

by each of the two procedures were submitted to quantitative culture
and microscopic examination for pus, in order to distinguish bacteriuria
from contamination.

The data was then analyzed and compared.

sions were drawn and recommendations were made as indicated.
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CHAPTER II
REVIEW OF LITERATURE
I.

INTRODUCTION

Pertinent medical and nursing literature was reviewed in order
to find out (l) the advantages and disadvantages of the use of midstream
urine specimens for bacteriologic study of the urine in females, (2)
methods used in previous studies to obtain midstream urine specimens
from females, (3) means by which contamination may be distinguished
from true bacteriuria and (4) the reported incidence and significance
of asymptomatic bacteriuria.

This information served as a background

for the present study.
II.

MIDSTREAM SPECIMENS FOR BACTERIOLOGIC
STUDY OF THE URINE IN FEMALES

Purpose
Hie importance of the proper management, and particularly the
diagnosis, of urinary tract infection was summarized by Boshell and
Sanford as follows:
Early, accurate diagnosis and adequate therapy are important
in the management of urinary tract infections, which often pro
gress to chronic pyelonephritis, with the development of uremia
in the late stages.jL

1

vt

Buris R, Boshell and Jay P. Sanford, A Screening Method for
Evaluating Urinary Tract Infections in Female Patients Without Cathe
terization,” Annals of Internal Medicine, 48:1040, May, 1958*

9

10
In the literature, bacteriologic study of the urine was generally recog
nized as the most important single measure for establishing a diagnosis
Kass stated that the fact that significant

of urinary tract infection.

bacteriuria can occur without giving rise to pyuria or symptoms ’’suggests
that the search for the presence of infection should take as its focus
the presence of bacteriuria and not findings that are secondary to inflammation or renal damage."

2

In order for a urine specimen to be reliable for bacteriologic
study, obviously contamination must be reduced to a minimum.

Merritt and

Sanford stated in 1958 that it was no longer common practice to catheterize the male patient in order to obtain an adequate urine specimen for
examination and culture.

3

Hart and Magee stated that, until recent years,

however, catheterization was considered the only reliable method for ob
taining such specimens from females.4

As a result of their studies, Hart

and Magee, Kass, and Gillespie, among others, have recommended the use of
midstream specimens from females for diagnostic, treatment and research
purposes relative to the management of urinary tract infections.

5,6,7

•^Edward H. Kass, "Chemotherapeutic and Antibiotic Drugs in the
Management of Infections of the Urinary Tract," American Journal of
Medicine, 18:765, May, 1955.
^A, Donald Merritt and Jay P. Sanford, "Sterile-Voided Urine
Culture," Journal of Laboratory and Clinical Medicine, 52:463, Sept • * 1958.
^Elizabeth L. Hart and Margaret J. Magee, "Collecting Urine
Specimens," American Journal of Nursing, 57:1323, October, 1957,
5Ibid. . P‘ 1324.
^Edward H. Kass, "Bacteriuria and the Diagnosis of Infections of
the Urinary Tract," A_.M_.A • t Archives of Internal Medicine, 100:710,
November, 1957.
7
W. A. Gillespie, et al • t "The Diagnosis, Epidemiology and Control
or Urinary Infection in Urology and Gynaecology," Journal of Clinical
Pathology, 13:993, May, 1960.

11
Advantages
Authorities were agreed that the chief advantage of obtaining
midstream urine specimens for culture is that it avoids the necessity
of catheterization with its attendant dangers or disadvantages.

Poten

tial disadvantages of catheterization are inconvenience, possible em
barrassment and discomfort of the patient, trauma to the tissue with
subsequent urethritis, cystitis or pyelonephritis, or urinary tract in
fection resulting from the introduction of bacteriuria into the bladder
during the catheterization procedure. 8,9,10
Most sources cited trauma and infection of the urinary tract as
the chief undesirable consequences of catheterization,

Kass and Marple

reported that two to four per cent of female patients studied developed
frank dysuria and true bacilluria within one to three days following a
single catheterization.

11,12

^'’’Clean' Versus Catheterized Specimens of Urine,” Lancet, 2:515,
September 6, 1958,
9

Robert E, Desautels and J, Hartwell Harrison, "The Mismanagement
of the Urethral Catheter," The Medical Clinics of North America, 43:1577,
November, 1959,
■^Bradford B, Schwartz, "Urinary Tract Infections in Children,"
Virginia Medical Monthly, 89:160, March, 1962,
■^Edward H. Kass, "Asymptomatic Infections of the Urinary Tract,"
Transactions of the Association of American Physicians, 69:59, 1956,
12C. D, Marple, "The Frequency and Character of Urinary Tract
Infections in an Unselected Group of Women," Annals of Internal Medicine,
14:2235, June, 1941,

12

Research further indicated that infection due to catheterization
may occur inadvertently as result of contamination of the bladder with
organisms which inhabit the lower portion of the urethra.
particular interest was reported by Guze and Beeson.

One study of

Cultures made

from catheter tips that had been insex'ted after the usual preparation
were positive for Escherichia colit Staphylococcus aureus or Aerobacter
aerogenes in six out of thieteen cases,

They concluded that catheters

passed into the bladder may often have bacteria on their surfaces despite
stringent precautions.

This observation was substantiated by a compari-

1;

son of urine obtained by needle aspiration through the bladder walls of
females during laparotomy with catheterized specimens obtained immediately
afterward from the same patients. 13

Shackman and Messent also found a

variety of apparently saprophytic organisms in the lower portion of the
urethra in male patients."*1*

Since the urethra cannot be sterilized.

contamination of the bladder with these organisms during catheterization
would sometimes be unavoidable.
Malashock pointed out that catheterization of the female is often
performed without adequate aseptic precautions.

15

It has been further

emphasized that conditions such as poor lighting, deep-set urethral
meatus, lack of firm support for the patient's buttocks, or lack of

•*^Lucien B. Guze and Paul B. Beeson, "Observations on the Relia
bility and Safety of Bladder Catheterization for Barteriologic Study of
the Urine," Mew England Journal of Medicine, 255:47M, September 6, 1956,
Ralph Shackman and David Messent, "The Effect of an Indwelling
Catheter on the Male Urethra," British Medical Journal, 2:1012, October,
1954,
15

Edward M, Malashock, "Use and Abuse of the Urethral Catheter,"
Nebraska State Medical Journal, 46:329, July, 1961.

13
adequate assistance during the procedure may also contribute to infection and trauma during catheterization of the female patient. 16,17,18
A complicating factor associated with catheter-induced infections
was described by Kleeman in the following words:
Bacteria introduced into the bladder by means of a catheter
are frequently drug-resistant and represent instances of crossE. ____
coli and closely related coliform bacteria
infection. Whereas _
greatly predominate in acute or chronic pyelonephritis prior to
catheterization or urinary tract manipulation, the frequency of
more resistant nosocomia genera such as Aerobacter, Proteus and
pseudomonas, as well as staphylocci and enterococci, greatly
increases following these procedures.^
Thus, catheterization conceivably may lead to drug-resistant urinary
tract infection, the permanent control rate of which, according to Kass,
is probably no greater than ten per cent,

20

In view of this, avoidance

of catheterization, except when absolutely necessary, appears to be of
utmost importance.
Because of the frequent occurrence of untoward consequences of
catheterization and the presently inadequate methods of treating urinary
tract infections, a number of workers decided to investigate the relia
bility of midstream, or clean voided, urine specimens obtained from

16

Ibid.

17Robert Birchall, "Pyelonephritis - An Enigma," American Journal
of Medicine, 28:502, April, 1960,
10"’Clean’ Versus Catheter Specimens of Urine," Lancet, 2:515,
September, 1958.
19Charles R. Kleeman, William L. Hewitt, and Lucien B. Guze,
"Pyelonephritis," Medicine, 39:72, February, 1960.
2°Edward H. Kass, "Chemotherapeutic and Antibiotic Drugs in the
Management of Infections of the Urinary Tract," American Journal of
Medicine, 18:777, May, 1955.

14

females for culture.

According to various reports, such as those by

Hart and Magee, Windrom, and Clarke, the reliability of a single mid
stream specimen from a female patient may range from seventy-two to
eighty-seven per cent, depending upon the group tested, the collection
technique employed and the criteria used to evaluate the results.

21,22,23

Furthermore, Virtanen and Kasanen theorized that a ninety-seven per cent
confidence should be achievable by testing two midstream specimens from
,
.
24
the
same patient.

By comparison, Clarke and Kass found that the relia

bility of a single catheterized specimen from a female patient ranged
from eighty-eight to ninety-five per cent.

25,26

When both midstream and catheterized specimens were obtained
from the same patients at short intervals apart for comparison, a rela
tively close correlation between the two specimens was observed,

From

his study of bacteriuria, Kass reported, "The correlation between bac
terial counts of over 100,000 in clean voided and in catheterized

“^Hart and Magee, loc. cit.
22Robert E, Windrom, et_ cLU t "Routine Urine Cultures in Private
Practice," American Journal of Medical Sciences, 241:15, January, 1961,
23S. H. C. Clarke, "Investigation into Methods of Collecting
Urine for Culture from Men and Women," British Medical Journal, 2:1493,
November, 1960,
24Simo Virtanen and Antero Kasanen "’Asymptomatic* Bacteriuria
in Female Patients in the Medical Ward," Acta Pathologica Et Microbiologica Scandinavica, 55:369, May-August, 1962,
“^Clarke, loc. cit.
26 Edward H. Kass, "Bacteriuria and Pyelonephritis," Laboratory
Investigation, 9:112, 1960.

15

specimens from the same patients is over 95%.

27

Pryles, Boshell and

their associates observed similar correlations of both high and low
bacterial counts between catheter and midstream voided specimens obtained
by standardized techniques from women and young girls.

28,29

A negative report from a midstream specimen was considered as
meaningful as a negative report from a catheterized specimen.

30

When

significant bacteriuria was observed in a midstream specimen, Jackson
and Kass recommended either that a second midstream specimen be obtained
or that a catheterized specimen be secured for comparison. 31,32
As result of studies of this type, a number of writers have
recommended the use of midstream urine specimens from females.

Jackson

felt that this type specimen was particularly useful when screening
patients for significant bacteriuria.

33

Gillespie recommended that

27Edward H. Kass, "Bacteriuria and the Diagnosis of Infections
of the Urinary Tract," A.M.A., Archives of Internal Medicine, 100:711,
November, 1957.
9R

C. V. Pryles and N. L. Steg, "Specimens of Urine from Young
Girls by Catheter Versus Voiding," Pediatrics, 23:451, March, 1959,
29 Boshell and Sanford, op. cit
• » p. 1042,
30
Merritt and Sanford, op. cit • » p. 466.
31

George G. Jackson, H. G. Grieble, and K. B. Knudsen, "Urinary
Diagnostic Findings of Pyelonephritis," Journal of the American Medical
Association, 166:17, January 4, 1958,
32
Kass, loc. cit.
QO

%

Jackson, Grieble, and Knudsen, loc. cit.

16

clinical pathologists ”be prepared to report on ’midstream' specimens
of urine from vomen as well as men and only to ask for catheter specimens in exceptional circumstances. „ Se

Disadvantages
The natural anatomical position of the female urethra makes it
difficult to obtain an uncontaminated voided specimen.

Reports of

studies by Monzon and by Virtanen and Kasanen comparing midstream urine
specimens with catheterized specimens from females revealed that con
tamination occurred somewhat more frequently and to a greater degree in
the midstream specimens. 36,37
Consequently^ some observers have remained skeptical of the use
of midstream specimens from females for bacterio3ogic study of the urine
and have defended the use of the catheter.

With regard to this, Malashock

commented, "Although advocated hy those so fearful of catheterization
that they will go to extremes to avoid it, a midstream voided specimen
in the female is too often unreliable."
Malashock, Prather and Sears seemed to be agreed that the dangers
of catheterization have been exaggerated.

They expressed confidence that.

3^- Gillespie, loc. cit.
35Hart and Magee, loc. cit.

36 Ofelia

T. Monzon, et_-al_., "A Comparison of Bacterial Counts of
the Urine Obtained hy Needle Aspiration of the Bladder, Catheterization
and Midstream-Voided Methods," New England Journal of Medicine, 259*767r
October l6, 1958Virtanen and Kasanen, op. cit. pp. 368-369»
^Malashock, op,, cit., p. 330.
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provided stringent precautions were taken, the danger that cystitis or
pyelonephritis might result from a single catheterization is minimal.
particularly in a patient in good general physical condition and with
no urinary tract obstruction. 39,40

According to Malashock, "The risk

involved is far outweighed by the potential and probable values received. ,,41
Seneca and associates noted that some investigators who evaluated
the use of midstream specimens from females considered, that bacteriuria
under 100,000 per milliliter was due to contamination and asserted that
their own observations did not support this claim.

They stated that

"in subclinical pyelitis the number of discharged organisms in the urine
is scanty, often below 100,000 bacteria per ml, of urine."

They implied

that if midstream specimens were used and evaluated on this basis, many
cases of subclinical infection might be missed, which, if untreated,
might result in cardiovascular complications in later life.
Other suthorities appeared merely to have certain reservations
about the use of midstream urine specimens from females.

As result of

their studies, Jackson and his associates recommended the use of mid
stream specimens for screening purposes, but concluded that in patients
with significant bacteriuria, catheterization was still necessary in

39Ibid.
40 George G. Prather and Bernard R. Sears, "Pyelonephritis: In
Defense of the Urethral Catheter," Transactions of the American Associarion of Genito-urinary Surgeons, 61:70, 1959,
'^Malashock, loc, cit»
42

H. Seneca, 0. K. Troc, and P. Peer, "Identification of the True
Pathogens of the Urinary Tract: Criteria and Methods," Journal of
Urology, 84:502, September, 1960,
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order to secure the best data with regard to the bacterial origin and
consequently the optimum treatment of the infection.

43

A review of the reported studies suggested that the reliability
of midstream urine specimens from females is subject to a number of
variables.

These include the technique used, the amount of supervision

given the-patient, the age, marital status and ability of the patient
to cooperate.

44,45,46

Two other possible disadvantages were suggested.

One source

questioned the practicality of the cleansing technique used in one of
.

the studies,

47

and Hart and Magee indicated that the procedure is poten-

tially stressful to the patient, psychologically, with possible difficulty in voiding.

48

Finally, even advocates of the use of midstream specimens from
females conceded that the procedure had certain limitations and that
catheterization remained a necessary measure in the diagnosis and manage
ment of urinary tract infections under certain conditions.
the following;

These included

where there is urinary retention; where repeated study

of the urine yields doubtful results; where the patient is so acutely

43 Jackson, Grieble, and Knudsen, loc, cit.
44

Merritt and Sanford, op. cit •9 P • 466,

45

Leon G. Smith and James Schmidt, "Evaluation of Three Screening
Tests for Patients with Significant Bacteriuria," Journal of the American
Medical Association, 181;431, August 4, 1962,
46

Boshell and Sanford, op. cit., p, 1044,

l4^",Clean' Versus Catheter Specimens of Urine," Lancet, 2;515,
September 6, 1958,
Hart and Magee, loc. cit.
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ill that there is a need for immediate antibiotic therapy and no time
for multiple specimens to be obtained; and where the patient is unable
or unwilling to cooperate with the collection of a midstream specimen.

49

Methods and Techniques
The methods and techniques used in previous studies to obtain
midstream urine specimens from females were found to be varied.

Key

points gleaned from these studies are outlined in the paragraphs which
follow.
Smith and Bosheli secured first morning specimens in preference
to random specimens.

50,51

Observations by Kass indicate that this

practice facilitates differentiation between true bacteriuria and con
tamination by allowing maximum time for multiplication of bacteria in
the bladder.

52

Hart and Magee emphasized the need for generous hydration of the
patient prior to collection of the specimen.

The objective was to insure

sufficient urine in the bladder to produce a feeling of urgency, thus
helping the patient to overcome her natural feeling of reluctance to
void in the presence of another.

This also helped to insure a stream

49c. V. Pryles and N. L. Steg, "Specimens of Urine from Young
Girls by Catheter Versus Voiding," Pediatrics, 23:451, March, 1959,
50

Smith and Schmidt, loc, cit.

51

Buris R, Bosheli and Jay P» Sanford, "A Screening Method for
Evaluating Urinary Tract Infections in Female Patients Without Cathe
terization," Annals of Internal Medicine, 48:1040, May, 1958,
52 Edward H. Kass, "Chemotherapeutic and Antibiotic Drugs in the
Management of Infections of the Urinary Tract," American Journal of
Medicine, 18:765, May, 1955.
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of sufficient force to permit collection of the specimen without bringing the container into contact with the patient's tissues.
Equipment usually consisted primarily of items similar to those
used for catheterization.

Items selected by Hart and Magee were sterile

and included gloves, a towel or wrapper, one medicine glass containing 30
cc. phisohex and one containing 20 cc. normal saline, four gauze sponges.
a bed pan and wide mouthed culture tube with plug.

54

Cleansing and disinfecting agents used in previous studies
included sterile normal saline, soap and water, hexacholorphene chloride
(Phisohex), benzalkonium chloride (Zephiran), and cetavlon solution.
Among the agents most frequently reported were Phisohex and Zephiran.
Studies have indicated that Phisohex and Zephiran are both relatively
effective skin disinfectants.

55

Wo studies were found which specifi-

cally compared the effectiveness of two or more agents for cleansing
and disinfecting the vulva and perineum in preparation for obtaining a
midstream specimen.
In Hart and Magee's study involving hospitalized patients, cleans
ing of the vulva and perineum and collection of the specimen were done
by a nurse.

56

On the other hand, non-hospitalized patients in Merritt

and Sanford's, as well as Windrom's study, obtained their own specimens

■^Elizabeth L. Hart and Margaret J. Magee, "Collecting Urine
Specimens," American Journal of Nursing, 57:1323> October, 1957*

54 Ibid.
■^Harold A. Zintel, "Asepsis and Antisepsis," Die Surgical Clinics
of North America, 371262, April, 1957.

56Hart

and Magee, loc. cit.
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folloving instruction in the desired technique.

57,58

Preparation for the cleansing process included thorough handwashing and clipping of the puhic hair, if long.

59,60 In Hart and
6l Then, with the

Magee’s study the nurse also put on sterile gloves.

patient in either a recumbent or sitting position, the labia were
usually separated and the vulva and pereneum cleansed as for catheter!zation.

62,63,64 In at least two studies, by Hutchings and by Hart and
65,66

Magee, the process was concluded by drying the cleansed area.

One of the more unique and effective cleansing methods was that
described by Boshell and Sanford as follows:

■^A. Donald Merritt and Jay P. Sanford, "Sterile-Voided Urine
Culture," Journal of Laboratory and Clinical Medicine, 52:463, September,

1958.
58Robert E. Windrom, et.al., "Routine Urine Cultures in Private
Practice," American Journal of Medical Sciences, 241:15, January, 1961.
•^Sam Switzer, "The Clean Voided Urine Culture in Surveying Popu
lations for Urinary Tract Infection," 3ournal of Laboratory and Clinical
Medicine, 55:558, April, i960.
60
Hart and Magee, loc. cit.

6l Ibid.
62 Ibid.
^Buris R. Boshell and Jay P. Sanford, "A Screening Method for
Evaluating Urinary Tract Infections in Female Patients Without Cathe
terization," Annals of Internal Medicine, 48:1040, May, 1958.
/a
B. L. Martz and R. S. Griffeth, "Bacteriuria in a Group of
Patients with Hypertension," Journal of the Indiana State Medical Asso
ciation, 54:183, February, 19617

6snMary

T. Hutchings, "Mid-stream Specimens of Urine from Female
Patients," Nursing Times, 57:1317, October 13, 1961.

66°Hart and Magee, loc. cit.
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A clean-voided specimen was obtained by having the patient
sit in a Sitz chair which had been previously filled with a
green soap solution. Patients were instructed to wash the labia,
perineum and inguinal regions carefully for about five minutes.
The urethral orifice and surrounding areas were then scrubbed
with Zephiran sponges either by the nurse or by the patient. ^
With the patient on a bedpan, as in Kaitz and William's study.
or on a commode or stool chair, as in Boshell and Sanford's study, the
voided specimen was collected in a sterile container under aseptic
conditions. 60,69

The specimens were collected "midstream1’, a technique

previously defined in Chapter I of the present study.

Boshell and

Sanford stated that the labia were held apart by either the patient or
the nurse during voiding.

TO

Various physical and psychological measures

were used by Hart and Magee, as indicated, bo promote voiding.

71

Martz

and Griffeth stated that care was taken to avoid contact of the urine
with the patient's external genitalia, and Hart and Magee referred to
the need to avoid bringing the container into contact with the patient's
tissues. 72,73
An interesting modification of the usual midstream technique was

67Boshell

and Sanford, loc. cit.

68
Alan L. Kaitz and Elizabeth J. Williams, "Bacteriuria and
Urinary Tract Infections in Hospitalized Patients," New England Journal
of Medicine, 262:425, March 3, I960.

69Boshell
70

and Sanford, loc. cit.

Ibid.

71 Elizabeth L. Hart and Margaret J. Magee, "Collecting Urine
Specimens," American Journal of Nursing, 57:1323, October, 1957.
^‘liartz and Griffeth, loc. cit.
T3Hart and Magee, loc. cit.
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reported by Hutchings.

It involved having the patient void through

a sterile glass tube, one end of which was gently held in place over
the urethral orifice.

74

Switzer stated that when a specimen had been obtained for his
study, it was covered and taken to the laboratory immediately. ^

Boshell

and Sanford reported that specimens obtained for their study were cul
tured within sixty minutes after collection, whereas Merritt and Sanford
stated that specimens obtained by them were refrigerated within five
minutes after collection and were cultured within twenty-four hours.
III.

76,71

CONTAMINATION VERSUS BACTERIURIA

Laboratory Tests
"Even with fastidious collection of urine by voiding or catheteri
zation, contamination must be distinguished from true bacteriuria.' .78
Among the tests used or evaluated for bacteriologic study of the urine
were the Griess test, the tetrazolium test, the qualitative culture and
sensitivity test, microscopic examination of the urine sediment, the
Gram stain and the quantitative culture.

Although most of these tests

proved to have certain practical value, research indicates that the

74Hutchings,

loc. cit.

75 Switzer, loc. cit.

76Boshell

and Sanford, loc. cit.

77Merritt and Sanford, op. cit., p. 464.
^A. Donald Merritt and Jay P. Sanford, "Sterile-Voided Urine
Culture," Journal of Laboratory and Clinical Medicine, 52:463, September,
1958.
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quantitative culture is the most accurate measure for distinguishing
contamination from true bacteriuria. 79,00,81
Bacterial Count
Although recommended by Marple as early as 1941,

qo

the present

widespread use of the quantitative culture for distinguishing contami
nation from bacteriuria apparently was initiated, at least in part, by
studies reported by Kass and Sanford.

They demonstrated that when

catheterized or voided urine is cultured quantitatively, the positive
specimens can be divided roughly into two groups: those with high
bacterial counts, indicating infection, and those with low counts,
suggesting contamination.

83,84

According to Kass, urine is an excellent culture medium, and
bacteria in the urinary tract tend to multiply to maximum numbers after
a sufficient time.

First morning specimens, representing the longest

possible incubation period for bacteria in the bladder, were, therefore,

"^Edward H. Kass, "Bacteriuria and the Diagnosis of Infections
of the Urinary Tract," A.H.A, Archives of Internal Medicine, 100:711,
January-February, 1960.
80

Leon G. Smith and James Schmidt, "Evaluation of Three Screening
Tests for Patients with Significant Bacteriuria," Journal of the American
Medical Association, 181:433, August 4, 1962.
^Jay P. Sanford, et al *, "Evaluation of the ’Positive’ Urine
Culture: an Approach to the Differentiation of Significant Bacteria from
Contaminants," American Journal of Medicine, 20:91-93, January 1956.
82

C» D, Marple, "The Frequency and Character of Urinary Tract
Infections in an Unselected Group of Women," Annals of Internal Medicine,
14:2236, June, 1941,
pq

Edward H, Kass, "Asymptomatic Infections of the Urinary Tract,"
Transactions of the Association of American Physicians, 69:57, 1956,
84 Sanford, op. cit., p. 90,
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considered more useful for "bacteriologic study than were random specimens. 85
Authorities differed somewhat in their opinion as to where the
line should be drawn to separate bacteriuria from contamination.

Some

investigators considered that 100,000 or more bacteria per milliliter
of urine was usually an indication of infection.

This criteria was

apparently based primarily upon studies reported by Kass and MacDonald.
According to Kass, ninety-five per cent of the patients who were dia
gnosed as having pyelonephritis were found to have 100,000 or more
bacteria per milliliter of urine.

86

MacDonald reported that forty-two

per cent of the patients with bacterial counts greater than 100,000 per
milliliter of urine at autopsy had pathological lesions indicating urinary
tract infection, while only five per cent of the patients with bacterial
counts under 100,000 had such lesions. 8?
Other investigators concluded that the line used to separate
bacteriuria from contamination should be lower.

For midstream specimens

the line was drawn by Boshell and Sanford at 3>000, by Merritt and San
ford at 10,000, and by Martz and Griffeth at 50,000 bacteria per milli
liter of urine, according to the carefulness with which the specimens

u^Edward H. Kass, ''Asymptomatic Infections of the Urinary Tract,”
Transactions of the Association of Airierican Physicians, 69:57> 1958.

06 Ibid.,

p. 58

87Richard

A. MacDonald, el^.al., "Relation Between Pyelonephritis,
and Bacterial Counts in the Urine: An Autopsy Study," New England
Journal of Medicine, 256:917> May l6, 1957*
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were collected. 88,89,90

A urine bacterial count below the selected fig-

ure was considered due to contamination, while anything above that amount
was potentially indicative of infection.

Switzer, Windrom and Pryles con-

eluded that there is also an overlapping zone in which the bacteria in the
urine may be due to either contamination or infections.

91,92,93

With regard to the degree of contamination necessary to signifi
cantly affect the bacterial count of the urine, Kaitz and Williams com
mented as follows:
The final concentration of vaginal (or urethral) contami
nants added to a sterile bladder urine in the process of col
lection will depend on the volume of the urine specimen, the
volume of contaminant material and the concentration of bac
teria in the contaminating material. For a 50-ml, urine
specimen to contain 100,000 bacteria per milliliter by con
tamination would require 5 ml. of contaminant material with
10° bacteria per milliliter, or 0.5 ml, of contaminating
material with 107 bacteria per milliliter. This degree of
contamination occurs infrequently, even with simply obtained.
clean-voided specimens.

88 Buris R, Boshell and Jay P. Sanford, "A Screening Method for
Evaluating Urinary Tract Infections in Female Patients Without Cathe
terization," Annals of Internal Medicine, 48:1043, May, 1958,
89

A, Donald Merritt and Jay P. Sanford, "Sterile-Voided Urine
Culture," Journal of Laboratory and Clinical Medicine, 52:466, September,
1958.
QO

B. L, Martz and R. S. Griffeth, "Bacteriuria in a Group of
Patients with Fiypertension," Journal
the Indiana State Medical Asso
ciation , 54:183, February, 1961.
91

^Sam Switzer, "The Clean Voided Urine Culture in Surveying Popu
lations for Urinary Tract Infection," Journal of Laboratory and Clinical
Medicine, 55:563, April, 1960.
92

Robert E. Windrom, et al^. , "Routine Urine Cultures in Private
Practice," American Journal of Medical Sciences, 241:14, January, 1961*

93c. V, Pryles and N. L. Steg, "Specimens of Urine from Young
Girls by Catheter Versus Voiding," Pediatrics, 23:451, March, 1959*
94Alan L. Kaitz and Elizabeth J, Williams, "Bacteriuria and
Urinary Tract Infections in Hospitalized Patients," New England Journal
of Medicine, 262:426, March 3, I960,
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This reasoning was used in support of the theory that a figure less than
100,000 bacteria per milliliter of urine should be used to differentiate
contamination from infection.
While low bacterial counts were usually considered indicative of
contamination, Jackson pointed out that about five per cent of the patients with low counts actually have chronic pyelonephritis.

95

Other fac-

tors cited as potential causes of low bacterial counts, despite the pre
sence of active urinary tract infection, were antibacterial therapy, ex
cessive hydration of the patient (with marked dilution of the urine) and
(rarely) infection by fastidious organisms.

96

Another factor affecting the significance of a bacterial count done
on either a midstream or catheterized specimen was the rapidity with which
the specimen was either cultured or refreigerated prior to the culture.
Kass reported that urine may be stored at room temperature for one hour or
at refrigeration temperature (4°C8) for forty-eight hours without signi
ficant changes in the bacterial population.

Storage at room temperature

two hours or longer lead to distinct increase in the bacterial population.
Kass recommended that the urine specimen be studied within the hour unless
refrigerated.

97

Ryan’s investigation revealed that bacteria will multi-

ply rapidly at 15°C. but not at 10°C. or lower. 98

95George G. Jacksonj H. G, Grieble, and K, D. Knudsen, ’’Urinary
Diagnostic Findings of Pyelonephritis," Journal of the American Medical
Association, 166:17, January 4, 1958.
Q

Edward H. Kass, "Asymptomatic Infections of the Urinary Tract,"
Transactions of the Association of American Physicians, 69:63, 1956,
97

Ibid., p» 60,

98 Wayne L. Ryan, "Bacterial Multiplication in Urine During Refrig
eration," American Jourt^ o£ Medir^ Technology^, 29:176, May-June, 1963,
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Identificati-on of Organisms
A quantitative culture report includes an identification of the
species of organisms grown on the culture media,

This identification.

indicating the organisms associated with high and with low bacterial
counts* was a further aid in separating true bacteriuria from contamination.
Organisms commonly recognized as urinary tract pathogens were
those most often identified in the specimens with 100,000 or more bac
teria per milliliter of urine.

The organisms most often encountered*

usually in pure culture, were the gram negative bacilli:

Escherichia

coli, Aerobacter aerogenes, Pseudomonas aeruginosa and the Proteus
species,

The enterococci and Staphylococcus aureus less commonly pre-

dominated in the high count specimens. 99,100,101,102
The organisms encountered most frequently in the low count speci
mens were the diptheroids, saprophytic Neisseriae, Saccinse, Alcolirines
faecalia, and Staphylococcus albus,
seldom contained these organisms.

Conversely, high count specimens
Coliform organisms were uncommon

contaminants and rarely occurred in predominance or as a single species
in pure culture in a low count specimen.

The diptheroids and Staphylo-

^9Kaitz and Williams, op. cit • » p, 427.
100 Ofelia T. Monzon, et al
* t "A Comparison of Bacterial Counts of
the Urine Obtained by Needle Aspiration of the Bladder, Catheterization
and Midstream-Voided Methods," New England Journal of Medicine, 259:767,
October, 1958,
101 Harris D. Riley, Jr., "Evaluation of a Method for Detecting
and Following Urinary Tract Infection in Females Without Catheterization,"
Journal of Laboratory and Clinical Medicine, 52:842, December, 1958.
102 Martz and Griffeth, ioc, cit.

29

coccus albus frequently coexisted in at least one study and were considered the hallmarks of contimination.

103,104,105,106

While occasionally associated with high count specimens, mixed
cultures were most often found in specimens with low bacterial counts.
Mixed cultures were, therefore, frequently indicative of at least some
degree of contamination.

107

Sanford emphasized, however, that "the mere presence or absence
of any given microorganism is not an adequate basis for ruling it in or
out as a cause of clinical urogenital disease. ,,108

The identification

of the microorganisms in the urine should be considered in relation to
the clinical findings and the total bacterial count of the urine.

109

Pyuria
Pyuria, usually defined as five or more white blood cells per

103 Edward H. Kass, "Asymptomatic Infections of the Urinary Tract,"
Transactions of the Association of American Physicians, 69:60, 1956,
104 Sam Switzer, "The Clean Voided Urine Culture in Surveying Popu
lations for Urinary Tract Infection," Journal of Laboratory and Clinical
Medicine, 55:559, April, 1960.
105

Monzon, op. cit., p. 766.

106 A Donald Merritt and Jay P. Sanford, "Sterile-Voided Urine
Culture," Journal of Laboratory and Clinical Medicine, 52:466, September,
1958.
107 Riley, op. cit., p. 843.
108

Jay p, Sanford, et al • * "Evaluation of the ’Positive' Urine
Culture; and Approach to the Mfferentiation of Significant Bacteria from
Contaminants," American Journal of Medicine, 20:91, January, 1956.
109 Elizabeth L. Hart and Margaret J. Magee, "Collecting Urine
Specimens," American Journal of Nursing, 57:1323, October, 1957.
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high-power field, is frequently associated with bacteriuria and urinary
tract infection,

Gillespie observed that "of 288 patients with infected

urine. , . 269 developed pyuria at some stage. „110

On the other hand,

in Kaitz and William’s study, specimens from half of the women and twenty
per cent of the men with significant bacteriuria had less than five white
blood cells per high-power field. 111

Kass, whose observations were corn-

parable, stated that pyuria "occurs in one-third to one-half of patients
with true bacilluria, depending upon the group, but occurs in only two per
cent of those with less than 100,000 bacteria per milliliter of urine,"
He further stated, "It is evident that pyuria is of value diagnostically
only when it is clearly present. >ill2

Thus, enumberation of the number

of white blood cells in the urine may have some, though limited, value
in distinguishing true bacteriuria from contamination.
IV.

ASYMPTOMATIC BACTERIURIA

Background
The fact that undiagnosed or inadequately treated urinary tract
infections may become chronic and eventually lead to hypertension, uremia

110 W, A, Gillespie, et al
• t "The Diagnosis, Epidemiology and Con
trol of Urinary Infection in Urology and Gynaecology," Journal of Clinical
Pathology, 13:188, May, 1960.
■^•^Alan L, Kaitz and Elizabeth J, Williams, "Bacteriuria and
Urinary Tract Infections in Hospitalized Patients," New England Journal
of Medicine, 262:427, March 3, 1960,
112
Edward H. Kass, "Asymptomatic Infection of the Urinary Tract,"
Transactions of the Association of American Physicians, 69:61, 1956,
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and death has been well-established by research.

113,114,115

Nevertheless

urinary tract infections are frequently undiagnosed clinically.

116

In

many instances, signs and symptoms referable to the urinary tract are
lacking or are demonstrated only after repeated study.

117

In others
118

bacteriuria may be the only manifestation of urinary tract infection.
This observation led investigators to study the incidence and possible
significance of asymptomatic bacteriuria.

Incidence
The reported incidence of asymptomatic bacteriuria varied according to the population group studied,

One sxjirvey of particular interest

was that conducted by Kass and his associates at the Boston City Hospital,
Four per cent of the male and six per cent of the female medical patients
and six per cent of the prenatal patients seen for the first time in the

113 W. T, Longscope and W, L, Winkenwerdor, "Clinical Features
of the Contracted Kidney Due to Pyelonephritis," Bulletin of Johns
Hopkins Hospital, 53:255, 287, August, 1933.
114 Soma Weiss and Frederick Parker, Jr., "Pyelonephritis: Its
Relation to Vascular Lesions and to Arterial Hypertension," Medicine,
18:310, 311, September, 1939,
115 Richard A. MacDonald, £t al., "Relation Between Pyelonephritis,
and Bacterial Counts in the Urine: An Autopsy Study," New England
Journal of Medicine, 256:921, May 16, 1957,
116

Ibid,, pp. 921, 923,

117 R, M, McGregor, "Urinary Disorders with Special Reference to
Pyuria," Practitioner, 189:632, November, 1962,
118 Edward H. Kass "Chemotherapeutic and Antibiotic Drugs in the
Management of Infections of the Urinary Tract," American Journal of
Medicine, 18:765, May, 1955,
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outpatient department were found to have asymptomatic bacteriuria.

119,120

Observations made by Kass and others indicated that asymptomatic
bacteriuria was especially frequent in those population groups which
might be anticipated to have an increased incidence of pyelonephritis.
Such groups included patients with diabetes mellitus, pregnancy, hyper
tension, obstructive uropathy or past history of urethral instrumentation. 121,122,123,124,125
Related factors, such as advanced age and chronic illness, were
similarly associated with increased incidence of asymptomatic bacteriuria*
In general the incidence was found to be higher in women than in men and

119 Edward H. Kass, "Bacteriuria and the Pathogenesis of Pyelone
phritis," Laboratory Investigation, 9:111, January-February, 1960.
120

Edward L. Quinn and Edward H. Kass (eds.). Biology of Pyelone
phritis , Boston: Little, Brown and Company, 1960, p. 406.
121

Robert T, Rengarts, "Asymptomatic Bacilluria in Sixty-eight
Diabetic Patients," American Journal of Medical Sciences, 239:163, 1960.
122 B. L. Marts and R. S. Griffeth, "Bacteriuria in a Group of
Patients with Hypertension," Journal of the Indiana State Medical Asso
ciation, 54:184, February, 1961.
123

Quinn and Kass, on. clt., p. 405.

124 Edward H. Kass, "Bacteriuria and Pyelonephritis of Pregnancy,"
A.M.A. Archives of Internal Medicine, 105:194, February, 1960.
125 Edward H. Kass, et al
• i "Relationship of Bacteriuria to Hypertension: An Epidemiologic Study," (an abstract), Journal of Clinical
Investigation, 40:1053, June, 1961.
^-2GThomas Mou, et al., "Bacteriuria in Elderly Chronically Ill
Patients," Journal of the American Geriatric Society, 10:177, February
1960,
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in hospitalized than non-hospital!zed patients. 127,128,129,130

In addi

tion, a somewhat increased incidence was observed in the lower socioeconomic groups. 131,132

Significance
Evidence relative to incidence apparently concur with findings
from other studies to suggest that asymptomatic bacteriuria is a disease
state which may play a significant role in the pathogenesis of pyelone
phritis.

Two outstanding examples of such studies were the autopsy

study conducted by MacDonald and his associates and the study of 4,000
prenatal patients which was reported by Kass, iBSAS't
The exact nature of the relationship between asymptomatic bac
teriuria and pyelonephritis, however, has not been established.

Tiie

observations presented do not tell us which comes first nor what the
pathogenic role may be. 135

Nevertheless, most authorities apparently

127Ibid.
128

Quinn and Kass, loc. cit.

l^Aian l. Kaitz and Elizabeth J. Williams, "Bacteriuria and
Urinary Tract Infections in Hospitalized Patients," New England Journal
of Medicine, 262:425,426, liarch 3, 1980.
130Robert E. Windrom, et.al., "Routine Urine Cultures in Private
Practice," American Journal of Medical Sciences, 24l:l4, January, 1961.
131 Ibid.
132Quinn and Kass, op.cit., p. 415.
1^^Richard A. MacDonald, et.al., "Relation Between Pyelonephritis,
and Bacterial Counts in the Urine: An Autopsy Study," New England
Journal of Medicine, 256:921, May l6, 1957134Quinn and Kass, op. cit., p. 4ll.
135 Rengarts,

cit., p. 159*

3^
agree vith Rengarts that asymptomatic ‘bacteriuria is clinically important and vorthy of diagnosis and treatment.
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V. SUMMARY
Midstream urine specimens are usually considered adequate for
hacteriologic study of the urine in males.
vere usually catheter!zed.

In the past, hovever, females

In recent years a number of studies have

demonstrated that reliable midstream specimens can be obtained from
females, provided an adequate technique is used.
Advocates of the procedure emphasized that the chief advantage
of the use of a midstream specimen from a female is that it protects the
patient from infection and trauma, complications which often result from
catheterization.

Itirtherraore, catheter-induced infections were frequently

found to be drug-resistant.

An additional advantage was that midstream

specimens from females compared favorably with catheterized specimens.
The procedure was, therefore, recommended for use in the diagnosis and
treatment of urinary tract infections, as well as for research, except
under certain exceptional circumstances.
hevertheless, some authorities remained skeptical of the use of
midstream specimens from females.

The chief disadvantage given was that

many cases of subclinical infection might thus be missed, since contami
nation was found to occur somewhat more frequently and in greater degree
in midstream than in catheterized specimens.
In previous studies various techniques were used to obtain mid
stream specimens from female patients.

136 Ibid

•i

p. 407

The specimens were collected
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either hy the nurse or hy the patient following instruction.

A variety

of cleansing and disinfecting agents were used, and the vulva and perineum were usually cleansed as for catheterization.

The midstream speci-

men was collected in a sterile container under aseptic conditions.

The

specimen was then either refrigerated immediately or cultured within a
two hour period.

Close communication between nurse and patient were

considered vital to the success of the procedure.
Even with fastidious collection of the specimen, differentiation
between true bacteriuria and contamination was necessary.
laboratory tests were evaluated.

Various

However, authorities generally agreed

that a quantitative culture provided the most reliable means for separating
contamination from bacteriuria, particularly if it was done on a first
morning specimen.
Authorities further agreed that both the total bacterial count
and the identification of the species of organisms present in the urine
were useful aids in separating contamination from infection.

There was

no general agreement as to where the dividing line should be drawn.
However, low bacterial counts were usually considered an evidence of
contamination, while high counts were indicative of infection.

Further-

more, most agreed that under certain conditions even low bacterial counts
may indicate infection.

Certain organisms were usually considered

contaminants, while others were usually considered pathogens, particularly
if the latter occurred in pure culture and in large numbers.

Nevertheless,

the quantitative count could be evaluated only in relation to the complete
clinical picture.
The authorities generally recognized that urinary tract infection
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vas frequently ■unaccompanied ty the classic signs and symptoms and that
hacteriuria vas often the only evidence of such infection.

This obser

vation, plus an awareness of the sequelae which may result from undiagnosed
or inadequately treated urinary tract infection, lead various investi
gators to study the incidence and possible significance of asymptomatic
hacteriuria.

Evidence presented suggested that a relationship exists

between asymptomatic hacteriuria and pyelonephritis, but the exact nature
of the relationship was not clear.

Nevertheless, the clinical importance

of asymptomatic hacteriuria was recognized.

CHAPTER III
METHOD OF STUDY
The problem of this study vas a comparison of tvo procedures for
obtaining midstream urine specimens for culture from adult female clinic
patients.

This vas done in order to determine whether the procedure

developed by the investigator would produce less contamination of the
specimens than the procedure most often used in the selected outpatient
department.
I.

METHOD OF APPROACH

Selection of Research Method
The experimental method was selected as the one most appropriate
for achieving the purposes of this study.

According to Whitney, "Credit-

able experimental research has to do with controlled observation of changes
and development whether in the realms of the natural or the social sciences.
Of the two types of experimental research, the equivalent-groups
technique was chosen in preference to the one group method, because the
former appeared more feasible for use in the selected outpatient depart
ment.

Whitney states.
The equivalent-groups method of experimentation is used when
the purpose of the experiment is to determine the superiority of
one experimental factor over another and when the operation of
these variables is observed in identical situations or in equiva
lent groups of subjects.2

■^Frederick Lamson Whitney, The Elements of Research, Third edition,
Englewood Cliffs, New Jersey; Prentice-Hall Incorporated, 1950y P« 212.
^Ibid., p. 230.
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In this study the experimental factors were (l) instruction and super
vision of the patient, hy a nurse, versus instruction without supervision,
by a non-nurse receptionist and (2) the use of phisohex versus soap and
water as cleansing agents, in the collection of midstream urine specimens
for culture from adult female clinic patients.
Permission and Cooperation for the Study
Permission and cooperation for the study was obtained by personal
interview with key administrative and supervisory personnel in the areas
involved.

Persons interviewed for this purpose were the chief of the

pathology service, the medical director of the outpatient department,
the supervisor and the chief bacteriologist of the clinical laboratory,
the nursing supervisor of the outpatient department and the chief resident
and the head nurse at the admitting clinic.
In addition to approving the study, the chief of the pathology
service gave his consent for the bacteriology department of the clinical
laboratory to do the quantitative cultures for the two groups of specimens.
Details for handling the specimens were worked out with the chief bacterio
logist and the supervisor of the clinical laboratory.
With the consent and assistance of the clinical laboratory super
visor, the laboratory receptionists were told briefly about the study.
Their role was explained and their cooperation secured.
Selection and Matching of Subjects
The admitting clinic was chosen as the best location for selection
of subjects.

There were two reasons for this choice.

First, patients

who qualified for the study were readily available at that clinic.

Second,
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each new patient was required to obtain a voided specimen for routine
urinalysis.
The time period available for selection of subjects was from
July 10 to August

1963.

Patients who qualified for the study were

usually selected consecutively in the order in which their preliminary
histories and physical examinations were completed.

Each selection was

subject to the limitations established in Chapter I and was made primarily
on the basis of information available on the patient's medical record.
This information consisted of certain patient identification data, the
list of complaints which brought the patient to the clinic, the prelimi
nary history and physical examination and the physician's orders relative
to the patient's admission to the outpatient department, initial diagnostic
and treatment measures and referral to the appropriate clinic.
Subjects for Procedure A were selected first and were designated
as Group I.

For Procedure B, subjects were chosen who would match those

selected for Procedure A as closely as possible on the basis of age and
the presence or absence of hypertension and diabetes mellitus.

This group

was designated as Group II.
The objective for matching of subjects was to provide two groups
which were equivalent in terms of (l) ability to obtain clean voided
specimens by either Procedure A or Procedure B and (2) chances for the
occurrence of asymptomatic bacteriuria.

These factors were considered

important for accurate interpretation of data.
Provision for Procedure A
The cleansing agents, equipment and techniques used for Procedure
A were those established by admitting clinic and clinical laboratory
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routine.

Clinic and laboratory personnel were questioned by the nurse-

investigator regarding the usual procedure for obtaining midstream urine
specimens for culture from adult female patients, and effort was made to
assure that the subjects would be given the same instructions given other
adult female patients sent to the clinical laboratory for that purpose.
The cleansing agents and equipment available for the procedure consisted
of sterile specimen containers with lids, hand soap, hot and cold running
water, toilet tissue and paper towels.
Development of Procedure B
Development of Procedure B involved the selection of (l) the
cleansing agent, (2) the equipment and (3) the techniques used.

Each

of these will be discussed in the succeeding paragraphs.
Selection of Cleansing Agent,

Because of its continuity with the

rectal and vaginal orifices, the epithelium of the vulva and perineum was
believed to often harbor large numbers of pathogenic and saprophytic
organisms, as well as organic discharges, from those areas.

For this

reason, an agent was needed which would have both cleansing and disinfectant properties.

In addition, the cleansing agent should not discolor

nor irritate the sensitive tissues of the vulva and perineum.

Of the

agents available at the clinic, Phisohex appeared to meet these criteria
most effectively. 3A

It was, therefore, selected for use in Procedure B.

''Elsie E. Krug, Pharmacology in Nursing, Nineth edition. Saint Louis:
The C. V. Mosby Company, i960, p0 621, 623.
^Margene 0. Faddis, Textbook of Pharmacology for Nurses, Fifth
edition, Philadelphia: J. B. Lippincott Company, 1959j P« 397.

ia
Selection of Equipment.

Criteria for selection of equipment for

Procedure B were that the equipment selected must (l) he available in
the admitting clinic, (2) contribute to the collection of an uncontami
nated voided specimen, (3) be relatively simple to handle and (4) be
relatively economical to use.

On this basis, sterile equipment selected

for collection of each specimen consisted of one eight-ounce specimen
carton with lid, six 2x2 gauze sponges, sufficient distilled water to
saturate three large cotton balls and enough Phisohex to saturate three
In addition, clean equipment selected included

of the gauze sponges.

three four-ounce paper drinking cups, three large cotton balls and a
small metal basin to serve as a tray for the equipment.

Soap, hot and

cold running water and paper towels were available for handwashing.
Selection of Techniques.

A procedure was desired which would be

(l) likely to yield specimens with a minimum of contamination, (2) rela
tively acceptable to patients, (3) appropriate for use in the selected
outpatient department and (4) as simple as would be consistent with a
reliable technique.

A review of the literature provided reports of

techniques used in previous studies for securing clean voided urine speci
mens from females and provided a background for the development of
Procedure B for this study.
Wien a tentative plan for Procedure B had been outlined, the
procedure was tried out on a patient in the admitting clinic.

As result

of the observations made, a few minor modifications were made in the
procedure as indicated.

Selection of Laboratory Methods
As previously established in the review of literature, quantitative
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culture is recognized as the most reliable laboratory procedure for
distinguishing true bacteriuria from contamination.

The quantitative

culture technique chosen for the study vas the one routinely used in
the bacteriology department of the selected clinical laboratory.
Since a urinalysis was done on each midstream specimen in the
study, it appeared advantageous to note the number of white blood cells
per high-power field in the uncentrifuged urine sediment.

This was an

additional aid in distinguishing bacteriuria from infection.
II.

COLLECTION OF DATA

Procedure A
When a subject for Procedure A had been selected, the nurseinvestigator filled out a clinical laboratory requisition form, requesting
a "midstream urine specimen" for "quantitative culture".

The code letter

"R" was placed in the lower left corner of the requisition, as previously
arranged, in order to identify the specimen as being for Procedure A of
the present study.
No verbal exchange occurred between the nurse-investigator (or
clinic personnel) and the patient relative to the method of collecting
the midstream specimen.

The patient was sent to the clinical laboratory,

where she collected her own specimen, following instructions given her
by either of the two laboratory receptionists.

Procedure B
For each patient selected for Procedure B, a laboratory requisition
for a "midstream urine specimen" for "quantitative culture" was filled
out and identified in the same manner as for Procedure A, except that the

^3
code letter mR" vas ■underlined.

Since Procedure B involved a deviation

from the usual outpatient department routine, a message to the main
receptionist was attached to the patient's clinical record, requesting
that the patient he asked to return to the admitting clinic to see the
nurse-investigator just prior to being sent to the clinical laboratory.
In preparation for the procedure, the nurse-investigator (here
after referred to as "the nurse") washed her hands thoroughly with soap
and water.

The equipment was then arranged for use.

Handling of the

sponges was kept to a minimum.
When the patient returned to the admitting clinic, the nurse
greeted the patient by name and introduced herself.

The patient was

asked whether she felt ready to void at that time in order to obtain a
specimen.

If not, she was asked to return later, as soon as she was ready.

Prior to collection of the specimen, the nurse gave the patient
a brief explanation of the purpose and key points of the procedure.

The

nurse, carrying the equipment, then accompanied the patient to the bathroom.

The bathroom door was fastened securely on the inside to insure

privacy.
Hie procedure involved step-by-step instruction of the patient.
In giving the instruction, the nurse endeavored to utilize learning
5
principles through the use of simple explanations, lay terminology,
repetition of key points and a friendly encouraging approach.
The patient was first asked to wash her hands thoroughly with soap
and water in order to minimize contamination of the equipment during the

5

York;

Howard L. Kingsley, The Nature and Conditions of Learning, New
Prentice-Hall, Incorporated, 1953* pp. 69-*104-, 22J-24l.

M4procedure.

For the cleansing process, she vas asked to sit as far back

on the commode as possible, vith legs videly separated to facilitate
separation of the labia.

Due to the limited space, the nurse held the
This posi-

equipment at a location and level convenient for the patient.

tion also placed the nurse in a convenient location for supervising and
assisting vith the procedure.
The cleansing technique vas much like that commonly used prior to
catheterization of the female patient.

The patient separated the labia

vith one hand, and vith the other hand she cleansed the inner portion of
the vulva and the perineum vith three phisohex-saturated 2x2 gauze
sponges.

The cleansed area vas approximately one and one-half inches

vide and extended from the prepuce to the anus, vith the urethral meatus
approximately in the center of the area.

First one side and then the

other vas cleansed, folloved by a third sponge dovn the center.
sponge vas used for one firm dovnvard stroke, only.

Each

Three vater-saturated

cotton balls vere used to rinse the area in the same manner.
three dry 2x2 gauze sponges vere used to dry the area.

Finally,

Careful rinsing

and drying vere considered necessary to remove the phisohex, vhich might
otherwise irritate the tissues

6

or contaminate the specimen and alter the

bacterial count. T
To collect the specimen, the patient usually maintained the same
position as for the cleansing process.

An occasional obese patient found

it necessary to stand over the commode in a partially squatting position

^Winthrop Laboratories, ''Phisohex," (leaflet), 1961.
^Earnest Javetz, "Practical Aspects of Urinary Tract Infections,"
American Practitioner and Digest of Treatment,
May* 1952.
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for voiding, in order to allow room for holding the specimen container
in position.
When the patient was ready to void, the nurse removed the lid
from the specimen container and placed the lid upside down near-by.

The

patient separated her labia, just as for the cleansing process, and then.
as the patient voided, the nurse collected a midstream specimen, as d.escribed in Chapter I.

Care was taken to handle only the outside of the

container and to avoid bringing it into contact with the patient's body
or clothing.

Effort was also made to collect only urine which come in

a steady stream with a minimum of contact with the vulva.

Techniques such

as the sound of running water and conversational diversion were used as
needed to promote relaxation and voiding.
When the specimen had been obtained, the lid was tightly replaced
on the container.

The specimen was then placed in a small paper sack.

and the patient was requested to deliver it to the clinical laboratory.
immediately, along with the laboratory requisition form.
Laboratory Techniques
At the laboratory each midstream specimen was cultured within
fifteen minutes after it was received by the bacteriology department.
The total time lapse between the collection of the specimen and innoculation of the culture media was believed to have been no greater than
twenty to thirty minutes.
The quantitative culture technique used was one which has been
recommended by Bailey and Scott.

8

8

A flame-sterilized and cooled four

- W. Robert Bailey and Elvyn G. Scott, Diagnostic Microbiology,
Saint Louis: The C. V. Mosby Company, 1982, p. 89.

k6
millimeter platinum loop, delivering 0.01 milliliter, was used to innoculate one loopful of the veil-mixed uncentrifuged specimen to a hlood
agar plate and one loopful to an E.M.B. agar plate.

Both plates vere

streaked over their entire surfaces using a bent vire spreader. 9

In

addition f 0.01 milliliter of the specimen vas similarly innoculated to
a tube of thioglycolate broth.
Both plates and the broth vere incubated overnight at thirty-seven
degrees centigrade and read the folloving morning.

Ihe number of colonies

present on the culture plates vas estimated, and the average vas taken.
The number of colonies vas multiplied by one hundred to determine the
number of bacteria per milliliter of urine.
The colony types vere examined, and the organisms vere identified
in the usual manner.

Subcultures vere made as indicated.

If no grovth occurred on the culture media in tventy-four hours,
the plates and the broth vere incubated for another day.

If no grovth

occurred after forty-eight hours, the report vas "no grovth" or "negative."
After innoculation of the culture media, the midstream specimens
vere sent to the urinalysis department for routine urinalysis.

The portion

of the urinalysis vhich vas significant for the study vas the microscopic
examination of the uncentrifuged urine sediment for pus cells.
Recording of Data
For purposes of later analysis, interpretation and conclusions
relative to the reliability and effectiveness of Procedures A and B,
pertinent data for the study vas recorded on a previously prepared Work

' 9 Ibid.

hi
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Sheet'~ for each patient as follows:

Miscellaneous Data.

At the time a subject in either Group I or

Group II (subjected to Procedure A or B, respectively), was selected for
the study, her age, group number and tentative diagnosis were recorded
on her Fork Sheet, along with certain identifying information which was
recorded for the convenience of the investigator and not for purposes of
data-analysis.

Laboratory Data.

The laboratory data recorded for each subject

included a quantitative culture report and the number of pus cells in
the urine.
The quantitative culture report for each patient was recorded on
a separate k x 6 card and placed in a file box in the bacteriology depart
ment by the bacteriologist who evaluated the culture or by a technician
assisting her.

Tlie'nurse-investigator later transcribed the data onto

the patient's Work Sheet.
A copy of each patient's urinalysis was kept in an alphabetical
file at the clinical laboratory.

Prom this, the investigator noted the

number of pus cells per high-power field in the uncentrifuged urine sedi
ment.

This figure was recorded in the space provided on the individual

patient's Work Sheet.
Procedure Data.

Specific data relative to the manner in which the

specimens were collected was available only for patients subjected to
Procedure B.

This data was recorded on the individual Work Sheets under

10
Appendix

c
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the subheading entitled, "Comments."
"Comments" for Procedure A.)

(Nothing was recorded under

The comments recorded were primarily

descriptive in nature and related to (l) the patient's acceptance of
the procedure, (2) the readiness of the patient to void following the
cleansing process, (3) the ease and degree of accuracy vith viiich the
patient folloved the nurse-investigator’s instructions and (4) any
special problems encountered during collection of the specimen which
might affect the quantitative culture results.

This data was recorded

immediately after collection of the specimen.
III.

SUMMARY

The experimentaJL method with the equivalent-groups technique was
selected for the study.

Permission and cooperation for the study was

obtained from the chief of the pathology service, the supervisor and the
chief bacteriologist of the clinical laboratory, the medical director
and the nursing supervisor of the outpatient department and the chief
resident and head nurse at the admitting clinic.
The first group of twenty-two adult female patients was selected
according to previously established criteria and was subjected to Procedure A.

A second group was similarly selected, and the subjects were

matched with those subjected to Procedure A.
to Procedure B.

The second group was subjected

Procedure A was the procedure most often used in the

selected outpatient department, while Procedure B was the procedure devel
oped by the investigator for obtaining midstream urine specimens for
culture from adult female clinic patients.

The midstream specimens obtained

by the two procedures were submitted to quantitative culture and routine
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urinalysis.

Pertinent data for each patient was recorded on the patient*s

individual Work Sheet for analysis, interpretation and conclusions rela
tive to the reliability and effectiveness of the two procedures.

CHAPTER IV

ANALYSIS AND INTERPRETATION OF DATA
The purpose of the study was to find out if Procedure B, the pro
cedure developed by the investigator, would produce less contamination
of the urine than Procedure A, the procedure most often used for obtain
ing midstream urine specimens from adult females of the selected outThe characteristics of the two groups of subjects

patient department

and the available laboratory data were analyzed and compared.

An attempt

was made to identify factors which may have contributed to the degree of
contamination occurring in specimens obtained by Procedure Be
I,

CHARACTERISTICS OF THE GROUPS

Group I was the group of twenty-two adult females subjected to
Procedure A,

Group II was the comparable group subjected to Procedure B,

Age
Paired subjects for Groups I and II were matched within ten years
of the same age.

The mean age difference was 3.4 years, while the median

age difference was only 2.5 years.
The mean age of the subjects in Group I was forty-six and one-half
years, while that of subjects in Group II was fifty years, a difference
of three and one-half years.

This difference may possibly be accounted

for by the somewhat skewed age-distribution of the subjects, particularly
in Group I6 (Table I)

Consequently, less difference was observed in the

median age of subjects in each group,

The median age for Group I was

forty-seven years, and for Group II it was forty-eight years, a difference
50
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of only one year.

According to Bancroft, the median is preferable to

the mean in finding the central tendency when the distribution is asymptrical or skewed,^
The age-distribution of subjects in the two groups is illustrated

in Table I.

V/hile Group I had more subjects in the first two (younger)

age-groups, this was largely compensated for by the relatively larger
number of subjects for Group II in the third (forty to forty-nine years)
age-group.

The distribution of subjects in the four succeeding age-groups

was fairly comparable for Groups I and II,

Health Problems
For purposes of this study the tentative diagnoses of the subjects
were classified as either primary or additional health problems, as illustrated in Table II.

The primary health problem of a subject was the prob

lem given priority for further diagnostic study and treatment, while an
additional health problem was another health problem which a subject had
for which she either may or may not have requested or needed treatment at
the time she was examined in the admitting clinic.
The primary and additional health problems were further classified
according to the anatomical systems of the body,

As shown in Table II,

these systems included the cardiovascular, the ear, nose and throat, the
endocrine, the gastrointestinal, the gynecologic, the neurologic and the
orthopedic systems.

Cardiovascular problems were subclassified, to dis-

tinguish subjects with hypertension,

Similarly, the endocrine system

was subclassified, to distinguish subjects with diabetes mellitus and

^Huldah Bancroft, Introduction to Biostatistics, New York;
Harper, 1957, p. 40.

Hoeber-
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TABLE I
DISTRIBUTION OF SUBJECTS BY AGE GROUPS

Age
Groups

Number of Subjects
Group II
Group 1

20-29 yrs.

k

2

30-39 yrs.

5

b

40—^4-9 yrs.

3

T

50-59 yrs.

6

5

60-69 yrs.

2

2

70-79 yrs.

2

1

80-89 yrs.

0

1

22

22

Total

53
hypothyroidism.

The tentative diagnosis of one patient with weight loss

of unknown etiology could not be classified under any specific system
and was, therefore, listed separately.
In keeping with the limitations of the study, there were four
patients with hypertension and one with diabetes mellitus in each of the
two groups.

This was the result of an attempt to limit the incidence of

asymptomatic bacteriuria, which tends to be relatively high among persons
with hypertension or diabetes mellitus.

2

While some difference was observed in the remainder of the distri
bution of health problems for the two groups, this diversity was believed
by the researcher to be generally of no particular significance to the
study.

Three possible exceptions were as follows:

(l)

there were seven

subjects in Group I and only five in Group II with orthopedic problems,
(2) there were two subjects in Group II with neurologic problems and only
one in Group I and (3) there was one subject in Group II with possible
hypothyroidism and none In Group I.

hone of the subjects with gynecologic

problems were tentatively diagnosed as having either a cystocele or a pelvic
infection.

Consequently, the difference in the incidence of this type of

problem in the two groups was considered unimportant.
II.

LABORATORY BATA

The quantitative culture data, supplemented by enumeration of the
numbers of pus ceils per high-power field, provided the primary data used
to determine the approximate degrees of contamination occuring in the two

^Edward L. Quinn and Edward H. Xass (eds.). Biology of Pyeloneph
ritis, Boston: Little, Brown and Company, i960, pp. tOo,505-
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TABLE II
CLASSIFICATION OF HEALTH PROBLEMS
OF PATIENTS IN THE STUDY

Classification

Primary Problem
Group I Group II

Additional Problems
Group I Group II

Cardiovascular
Hypertension and
hypertensive heart
disease

3

2

1
1

1

Other
Ear, Nose and Throat

2

3

1

Endocrine
Diabetes Mellitus
Hypothyroidism
Other

1

1
1
2

I

6

1

Gastrointestinal

7

7

Gynecologic

4

1

Neurologic

1

2

Orthopedic

5

4

2

1

Weight Loss - etiology
unknown

1

22

13

9

Total

22
aawaaBBBcapc

2
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groups of specimens.

Data for Procedure A was obtained from subjects

in Group I, while data for Procedure E was obtained from subjects in
Group II.

One limitation in interpreting the laboratory data was that

the medical histories were incomplete at the time the data were obtained.
Furthermore, since additional midstream specimens were not obtained from
patients with positive cultures, for purposes of comparison, interpre
tation of the laboratory data was recognized as only tentative.
Bacterial Counts
A quantitative culture was done on each specimen.

Specimens in

which no microorganisms were found by the culture methods used were classi
fied as negative.

Positive cultures were subclassified as follows:

those

with (1) 1-1,000, (2) 1,000-10,000, (3) 10,000-50,000, (4) 50,000-100,000
or (5) over 100,000 bacteria per milliliter of urine.
Procedure A.

As shown in Table III, four (eighteen per cent) of

the specimens obtained by Procedure A were negative.

The remaining

eighteen specimens (eighty-two per cent) contained bacteria in numbers
ranging from less than 1,000 to over 100,000 per milliliter of urine.
Five specimens (twenty-two and one half per cent) contained from
one to 10,000 bacteria per milliliter of urine,

This was the bacterial

range which Kass and Sanford felt was usually due to contamination,
3
Three of these specimens contained
rather than urinary tract infection.
1,000 or fewer bacteria per milliliter of urine.

^Edward H, Kass, "Asymptomatic Infections of the Urinary Tract,"
Transactions of the Association of American Physicians, 69:58, 1956; Jay
P, Sanford, (in general discussion at end of paper presented by Kass),
"Asymptomatic Infections of the Urinary Tract," Transactions of the
Association of American Physicians, 69:64, 1956.
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TABLE III
DISTRIBUTION OF BACTERIAL COUNTS OF
MIDSTREAM URINE SPECIMENTS OBTAINED
BY PROCEDURE A AND PROCEDURE 3

Bacterial Count
Per Milliliter
of Urine

Procedure A
Number of Per Cent of
Specimens Specimens

Procedure B
Per Cent of
Number of
Specimens
Specimens

Negative

4

18.0

14

64.0

0 - 1,000

3

14.0

6

27,0

1,000 - 10,000

2

OS.O

1

04.5

10,000 - 50,000

5

22.5

1

04.5

50,000 - 100,000

5

22.5

Over 100,000

3

14.0

22

100,0

22

100,0

Total

57
Ten (forty-five per cent) of the specimens had bacterial counts
between 10,000 and 100,000 per milliliter of urine. According to obser4
vations made by Kass, this represents the overlapping range between contamination and infection, within which he asserts that relatively few
5
This suggests the possibility of con
catheterized specimens are found.
tamination which could be solved by a better technique.
The three remaining positive specimens (fourteen per cent of the
total) had over 100,000 bacteria per milliliter of urine, the range which
Kass states ordinarily suggests infection of the urinary tract,

6

Kaitz

and Williams, in apparent agreement with this observation, stated, "This
degree of contamination occurs infrequently, even with simply obtained
clean voided specimens,"

7

As indicated in Table IV, contamination apparently occurred in
nine specimens obtained from subjects younger than the median age for
the group and in six or more specimens from subjects over the median age
for the group.

The three specimens with the highest bacterial counts

were all from women above the median age for the group.

The reasons for

these observations were not known.

4Edward H. Kass, "Asymptomatic Infections of the Urinary Tract,"
Transactions of the Association of American Physicians, 69:58, 1956.
^Edward L, Quinn and Edward H. Kass (eds,). Biology of Pyeloneph
ritis , Boston: Little, Brown and Company, I960, p. 405.
6Ibid.
n

Alan L. Kaitz and Elizabeth J. Williams, "Bacteriuria and Urinary
Tract Infections in Hospitalized Patients," New England Journal of Medi
cine, 262:426, March 3, 1960.
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TABLE IV
DISTRIBUTION OF THE BACTERIAL COUNTS OF MIDSTREAM
URINE SPECIMENS OBTAINED BY PROCEDURE A,
ACCORDING TO THE AGES OF THE SUBJECTS

Age of
Subjects
*

Number of
Specimens

Bacterial Count Per Milliliter of Urine
Over
10,000100,000
1-10,000 100,000
0

11

2

3

6

0

47 years
or over

11

2

2

4

3

Total

22

4

5

10

3

20 - 46
years

Median age of the subjects in the group.

59

Evidence of a definite relationship between the health problems
of the subjects and the bacterial counts of their urine was limited, as
suggested by data presented in Table V,

Of possible significance, how-

ever, was the fact that the three highest counts (of over 100,000 bacteria
per milliliter of urine) were all from subjects with hypertension, a
condition-which (as previously indicated) is apparently associated with
increased incidence of asymptomatic bacteriuria.
patients also had arthritis.

One of these three

Another also had obesity, while the third

had cholecystitis with cholelithiasis in addition to hypertension.

The

extent to which orthopedic or other health problems may have affected the
bacterial counts of the remainder of the specimens was not determined
from the available data.

In general * however, the relationship appeared

insignificant.
As shown in Table III, fourteen (sixty-four per cent)

Procedure B,

of the specimens obtained by Procedure 3 were negative,

This finding

appears to compare favorably with that obtained by catheterization from
asymptomatic females of the Boston City Hospital outpatient department.
as reported by Kass,

8

Seven of the eight specimens with positive cultures had less than
10,000 bacteria per milliliter of urine.

Thus, approximately thirty-two

per cent of the specimens had bacterial counts within the range which Kass
9
Of these seven specimens, all
stated was usually due to contamination.

^Edward L» Quinn and Edward K, Kass (eds,), Biology of Pyeloneph
ritis , Bostons Little, Brown and Company, i960, p. 404.
^Edward H. Kass, "Asymptomatic Infections of the Urinary Tract,"
Transactions of the Association of American Physicians, 69:58, 1956,
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TABLE V
DISTRIBUTION OF THE BACTERIAL COUNTS OF TWENTY-TWO
MIDSTREAM URINE SPECIMENS OBTAINED BY
PROCEDURE A, ACCORDING TO THE HEALTH
PROBLEMS OF THE SUBJECTS

Type of Problem

Number
of
Patients

0

Bacterial Count Per
Milliliter of Urine
10,000Over
1100,000
10,000 100,000

Cardiovascular
*

*
Hypertension
Other
Ear, Nose and Throat

3

1

4

ft

1

1

Endocrine
ft

Diabetes Mellitus
Hypothyroidism
Other

ft

1

1
0
1

1

Gastrointestinal

4

1

1

2

Gynecologic

4

1

1

2

Neurologic

1

1

Orthopedic
Arthritis
Fibrosis 6 Arthritis
Tenosynovitis of
Right Wrist
Fibrositis of Back
Weight Loss Etiology Unknown
Total

4
1

ft

1

2

1
1

1
1

1
1

1

1

24

ft

ft

4

5

11

ft

One patient had both diabetes mellitus and hypertension and
another had both hypertension and arthritis.

4

ft

61

contained 1,000 or fewer bacteria per milliliter of urine, with the
exception of the specimen from the patient with hypothyroidism, which
contained 6,000 bacteria per milliliter of urine.
The one remaining specimen from this group contained 25,000 bac
teria per milliliter of urine.

Thus, four and one-half per cent of the

specimens - had bacterial counts within the range which Kass believed to
represent the overlapping area between contamination and infection.

10

As indicated in Table VI, contamination apparently occurred in
three specimens from subjects below the median age for the group and in
five specimens from subjects above that age.

This would suggest that the

younger patient would be somewhat more likely to obtain an uncontaminated
specimen than would the older patient, when this procedure is used.
As shown in Table VII, a possible relationship between the health
problem of the subject and the bacterial count of the urine was observed
in each of the two specimens with over 1,000 bacteria per milliliter of
urine, apparently resulting from contamination.

The specimen from the

patient with possible hypothyroidism had 6,000 bacteria per milliliter
of urine, and the specimen from a patient with possible osteoarthritis
involving the hands had 25,000 bacteria per milliliter of urine.

Vflien

the latter patient was questioned prior to the collection of her specimen,
she indicated that she did not believe that the soreness in her hands was
sufficient to interfere with her ability to cleanse her vulva in the
requested manner.

No further relationship between the health problems

of the subjects and the bacterial counts of their urine was observed in
the remainder of the specimens obtained by Procedure B.

10Ibid,
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TABLE VI
• DISTRIBUTION OF THE BACTERIAL COUNTS OF MIDSTREAM
URINE SPECIMENS OBTAINED BY PROCEDURE B,
ACCORDING TO THE AGES OF THE SUBJECTS

Bacterial Count Per Milliliter of Urine
Age of
Subjects
20 - 48,5
years
49 years
or over
Total

*

Number of
Specimens

0

110,000

10,000100,000

Over
100,000

11

8

3

0

0

11

6

4

1

0

22

14

7

1

0

*

Median age of the subjects in the group.
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TABLE VII
DISTRIBUTION OF THE BACTERIAL COUNTS OF TWENTY-TWO
MIDSTREAM URINE SPECIMENS OBTAINED BY
PROCEDURE B, ACCORDING TO THE HEALTH
PROBLEMS OF THE SUBJECTS

Type of Problem

Number
of
Patients

Bacterial Count Per
Milliliter of Urine
10,000Over
1100,000
10,000
100,000

0

Cardiovascular
Hypertension
Other
Ear, Nose and Throat

4
1

*

3

3

*

1
1
1

2

Endocrine
Diabetes Mellitus
Hypothyroidism

1
1

A

*

1
1

Gastrointestinal

6

5

Gynecologic

1

1

Neurologic

1

1

1

Orthopedic
Arthritis

2

1

Limitation of Collar
Bone following frac
ture

1

1

Possible ruptured disc
Myositis

1
1

Total

23

1

1
1
A

15

*

7

1

*The patient with diabetes mellitus also had hypertension.
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Comparison of Procedure A_ and Procedure B_.

As indicated by data

presented in Table III, Procedure B produced ten (forty-five per cent)
more negative specimens than did Procedure A,

The incidence of specimens

with 1-10,000 bacteria per milliliter of urine was two (nine per cent)
greater for Procedure B than for Procedure A.

Procedure A produced nine

(forty-one per cent) more specimens with bacterial counts between 10,000
and 100,000 per milliliter of urine than did Procedure B,

Finally, three

specimens (fourteen per cent) obtained by Procedure A contained over 100,000
bacteria per milliliter of urine, the range which is usually indicative of
infection while none from Procedure B were within this range.
Specimens obtained from patients younger than the median age for
the group were contaminated somewhat more frequently than those from
older subjects when Procedure A was used, while the opposite was true of
Procedure B.

With Procedure A, only the three specimens with the highest

bacterial counts were all from subjects older than the median age for the
group.
A possible relationship between a bacterial count of over 100,000
bacteria per milliliter of urine and hypertension was noted in three
specimens obtained by Procedure A, while no such relationship was observed
with Procedure B,

A possible relationship between an orthopedic problem

and a bacterial count between 10,000 and 100,000 bacteria per milliliter
of urine was observed in one specimen obtained by Procedure B, probably
as result of contamination, while a definite relationship between an
orthopedic diagnosis and the bacterial count of the urine was not evident
for Procedure A.

Hypothyroidism may have contributed to contamination
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of one specimen obtained by Procedure B, but the problem did not occur
among patients subjected to Procedure A.

No further relationship between

the health problems of the subjects and the bacterial counts of the mid
stream specimens was detected for either Procedure A or Procedure B.
Species of Microorganisms Identified
Bacteria were the only type of microorganism reported in the urine
cultures for this study.

A determination of the distribution of the bac-

terial counts of the specimens, according to the species identified, was
an aid in determining their possible significance.

This was particularly

true of specimens with 10,000 or more bacteria per milliliter of urine.
Procedure A.

Six pathogenic and three nonpathogenic species of

microorganisms were identified in the eighteen positive cultures obtained
by Procedure A.

The species identified, and their distribution, are given

in Table VIII.
The pathogenic species which occurred in numbers of over 10,000
per milliliter of urine were Escherichia coli, Paracolon intermediate and
Proteus and Pseudomonas species.
per cent) of the specimens.

These were found in five (twenty-three

Since these organisms may also occur as

contaminants, their significance in these specimens could not be arbitrarily
determined.

However, urinary tract infection was strongly suspected in

two patients (with hypertension) whose specimens had 100,000 or more patho
gens — Escherichia coli or Paracolon intermediate, respectively — per
milliliter of urine.

While potential pathogens also occurred in specimens

with less than 10,000 bacteria per milliliter of urine, they were classi
fied as contaminants in those specimens.
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TABLE VIII
DISTRIBUTION OF EACH SPECIES OF ORGANISMS FOUND IN
EIGHTEEN OF THE TWENTY-TWO MIDSTREAM URINE
SPECIMENS OBTAINED BY PROCEDURE A

Species

Number of
Specimens
in Which
Species ^
Occurred

Bacterial Count Per
Milliliter of Urine
Over
10,000- 50,0001100,000 100,000
50,000
10,000

Pathogens
4
5
1
2
1
1

4
3

Diptheroids
Nonpathogenic
micrococci
Staphylococcus albus

10

3

3
4

Total

31

Enterococcus
Escherichia coli
Paracolon intermediate
Proteus
Pseudomonas
Staphylococcus
aureus

1

1
1

3

3

1

2
2

1

2
14

9

5

1

1
1

1

Non-pathogens

^

*

•
•
•
Nine specimens contained two to four different species

3
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Nonpathogenic species, presumably originating primarily from the
urethra, vulva or perineum, were identified in fourteen specimens, singly
or in mixed cultures.

Nonpathogens most often identified, frequently in
The diptheroids are gram positive

large numbers, were the diptheroids.

rods which occur normally in the nasal passages, the vagina or the urethra.

11

The bacterial count of the specimens from one of the three

hypertensive patients with over 100,000 bacteria per milliliter of urine
was due to diptheroids.

Organisms of another species identified in this

group of specimens were nonpathogenic micrococci, a type organism which
Shackman and Messent reported that Harkess found in the lower urethra
of normal males, apparently occurring as saprophytes.

12

Staphylococcus

albus was the third nonpathogenic species identified in specimens from
this group.

Staphylococcus albus was identified by Shackman and Messent

in the urethra of males, apparently also occurring as saprophytes.

13

Staphylococcus albus was reported by Lovell as being the most common
resident organism found on the skin.

14

Gillespie and his associates

indicated that Staphylococcus albus may sometimes cause mild urinary
tract infection, but that since it is often difficult to decide whether
the organism is playing a pathogenic role, they classified it as a non-

■^Rene Dubos (ed.), Bacterial and Mycotic Infections in Man,
Philadelphia: J, B. Lippincott Company, 1958, pp. 227-228, 635.
TO

f

Ralph Shackman and David Messent, "The Effect of An Indwelling
Catheter on the Male Urethra and Bladder," British Medical Journal,
2:1009, October, 1954,
13 Ibid., p. 1012.
li+Durward L. Lovell, "Skin Bacteria," Archives of Surgery, 51:78,
September, 1945#
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pathogen for the purposes of their study.
fied for the present study.
Procedure B.

Thus, it was similarly classi-

15

As indicated in Table IX, a total of four bacterial

species, two pathogenic and two nonpathogenic, were identified in speci
mens obtained by Procedure B.

Staphylococcus albus and diptheroids,

both nonpathogens, were the only species identified in the two specimens
with over 1,000 bacteria per milliliter of urine.

Staphylococcus albus

was the only species found in the urine of the hypothyroid patient (with
6,000 bacteria per milliliter of urine), while the specimen from the
patient with arthritis of the hands had both Staphylococcus albus and
diptheroids in approximately equal numbers (25,000 per milliliter of
urine).

With the exception of one other specimen containing two species,

the remainder of the positive cultures were populated by a single species.
Thus, on the basis of the species identified, none of the bacterial counts
of specimens obtained by this procedure were believed to be due to urinary
tract infection.
Comparison of Procedure

and Procedure B_.

Specimens obtained by

Procedure A contained four pathogenic species and one nonpathogenic spec
ies more than did those obtained by Procedure B.

Pathogenic species

found only in specimens obtained by Procedure A were Paracolon inter
mediate , Pseudomonas, Proteus and Staphylococcus aureus, while the species
identified as nonpathogenic micrococci was the only nonpathogenic species
found only in specimens obtained by Procedure Ac

15W. A. Gillespie, et_ al_* * ,fThe Diagnosis, Epidemiology and Control
of Urinary Infection in Urology and Gynaecology,,e Journal of Clinical
Pathology, 13:189, May, 1960.
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TABLE IX
DISTRIBUTION OF EACH SPECIES OF ORGANISMS FOUND
IN EIGHT OF THE TWENTY-TWO MIDSTREAM URINE
SPECIMENS OBTAINED BY PROCEDURE B
Number of
Specimens
in Which
Species i{
Occurred

110,000

Enterococcus

1

1

Escherichia coli

1

1

Species

Bacterial Count Per
Milliliter of Urine
Over
10,000- 50,00050,000
100,000 100,000

Pathogens

Non-Pathogens
Diptheroids

1

Staphylococcus
albus

7

Total

ft

10

1

*

6

1

8

2

Two of the specimens contained two different species.

0

0
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When the bacterial counts of the positive specimens were compared
with the species identified, Procedure A was found to have produced (1)
two less specimens with fewer than 10,000 nonpathogens, (2) eight more
specimens with 10,000 to 100,000 nonpathogens and (3) two more specimens
with over 100,000 nonpathogens per milliliter of urine, than did Proce
dure B.
Similarly, Procedure A produced four more specimens than did
Procedure B with less than 10,000 pathogens per milliliter of urine.
Furthermore, while Procedure A produced four specimens with 10,000100,000 pathogens per milliliter of urine and two specimens with over
100,000 pathogens per milliliter of urine, none of the specimens ob
tained by Procedure B had over 1,000 pathogens per milliliter of urine.
Of additional interest was the fact that while two of the specimens
obtained by Procedure A contained over 100,000 pathogens per milliliter
of urine and were, therefore, potentially associated with asymptomatic
bacteriuria or urinary tract infection, this relationship was not observed
in any of the specimens obtained by Procedure B.

Pyuria
While the value was recognized as limited, a determination of the
presence or absence of pyuria was used as an aid in determining the sig
nificance of bacterial counts of specimens with over 10,000 bacteria per
milliliter of urine.
Procedure A,

Pyuria was found in two specimens which had less

than 10,000 bacteria per milliliter of urine and in four specimens with
over 10,000 bacteria per milliliter of urine.

As shown in Table X only two
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TABLE X
COMPARISON OF THE NUMBER OF PUS CELLS PER HIGH-POWER
FIELD WITH THE NUMBER OF PATHOGENS PER MILLILITER IN
MIDSTREAM URINE SPECIMENS OBTAINED BY PROCEDURE A

Number of Pathogens
Per Milliliter of
Urine

Number
of
Specimens

Number of Pus Cells
Per High-Power Field
Less than 5
5 or more

0-10,000

5

if

10,000-100,000

3

3

Over 100,000

2

Total

10

1

2

7

3
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of the four in the latter group were asociated with bacteriuria due to
urinary tract pathogens.

One of the specimens, with 30-35 white blood

cells per high-power field, was from a hypertensive patient who had over
100,000 Escherichia coli per milliliter of urine.

The other was, like-

wise, from a hypertensive patient, but with only 4-6 white blood cells
per high-power field in association with 100,000 Paracolon intermediate
bacilli per milliliter of urine.

This observation gave further support

to the opinion that the bacteriuria of those two specimens may have been
due to asymptomatic bacteriuria or urinary tract infection.
Procedure B.
by Procedure B.

Pyuria was observed in only two specimens obtained

As indicated in Table XI, both of these specimens had

less than 10,000 bacteria (pathogens) per milliliter of urine.

This gave

further support to the data which suggests that any bacteria occurring
in specimens obtained by this procedure were the result of contamination
rather than urinary tract infection.
Comparison of Procedure A and Procedure B.

While Pyuria was

associated with bacterial counts of 100,000 or more pathogens per milli
liter of urine in two specimens obtained by Procedure A, no further re
lationship was observed between the bacterial counts of the urine and the
number of pus cells per high-power field in specimens obtained by either
Procedure A or Procedure B,

Thus, while urinary tract infection was

strongly suspected in two patients in Group I with hypertension, this
condition was not apparent in any subject in Group II.
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TABLE XI
COMPARISON OF THE NUMBER OF PUS CELLS PER HIGH-POWER
FIELD WITH THE NUMBER OF PATHOGENS PER MILLILITER IN
MIDSTREAM URINE SPECIMENS OBTAINED BY PROCEDURE B

Number of Pathogens
Per Milliliter of
Urine
0-10,000

Number
of
Specimens

Number of Pus Cells
Per High-Power Field
5 or more
Less than 5

2

2

2

2

10,000-100,000
Over 100,000
Total

0
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II.

OBSERVATION DATA FOR PROCEDURE B

The patients' ages, their health problems and the species of
microorganisms identified provided for only partial interpretation of
the significance of the bacterial counts of the specimens obtained by
the two procedures.

Since the investigator had opportunity to observe

the collection of specimens by Procedure B, the pertinent observations
were interpreted in terms of their possible influence on the bacterial
counts of the specimens.

This data, recorded immediately after collec

tion of each specimen, was not available for specimens obtained by
Procedure A.
Patients' Acceptance of the Procedure
Overtly, most of the patients accepted the procedure well.

While

at least ten patients did exhibit some degree of self-consciousness or
embarrassment, only one of them had any particular difficulty in following
instructions.

One patient appeared especially anxious that the nurse

recognize her concern for personal cleanliness and verbally expressed
dislike for handling her genitalia.

Explanation and encouragement did

not automatically put these patients at ease.
Emotional stress may have been a factor which contributed to the
difficulty in voiding experienced by six of the patients.

Some of these

were apologetic about the delay caused by their difficulty in voiding.
a factor which suggested that this problem, in itself, may have caused
embarrassment.
Ability of Patients to Follow Instructions
The procedure was sufficiently complicated that most, if not all.
of the patients required occasional repetition of certain aspects of the
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step-by-step instructions given.

Aside from that, thirteen of the

patients were able to follow instructions relatively veil.

The other

nine patients had varying degrees of difficulty in separating the labia
and/or cleansing the genitalia in the manner requested,

The two speci-

mens with over 1,000 bacteria per milliliter of urine (6,000 and 25,000,
respectively) were both from patients who had this problem.

One was

from the patient with possible hypothyroidism, and the other was from
the patient with arthritis of the hands.
Problems Encountered in Collecting the Specimens
Relatively few problems were encountered in the collection of
specimens from patients with full bladders.

One apparent contact of

the urine with long pubic hair produced no bacterial growth in the
specimen, while this factor may have contributed to the contamination
by 6,000 bacteria per milliliter of urine in the specimen from the patient
with possible hypothyroidism.

Two obese patients, who had been requested

to stand over the commode to void, had some difficulty, either in voiding
or in controlling the stream of urine, but this produced contamination
of no more than 1,000 bacteria per milliliter of urine in one specimen
and none in the other.
One of the major problems encountered in the collection of speci
mens by this procedure was the difficulty in voiding experienced by six
of the subjects, three of whom apparently did not have full bladders at
the time of voiding.

Inspite of the use of conversational diversion.

the sound of running water and encouragement, four of these patients still
could not void until after the nurse stepped out of the bathroom.
were carefully instructed how to catch their specimens aseptically.

These
Only
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one of the specimens from these four patients was reported to have over
1,000 bacteria per milliliter of urine, and other factors previously dis
cussed apparently also contributed to the contamination of that specimen.
Three of the six specimens from patients who had difficulty in voiding
showed no bacterial growth on culture.
IV. SUMMARY
The purpose of the study was to find out whether Procedure B, the
procedure developed by the investigator, would produce less contamination
of the urine than Procedure A, the procedure most often used for obtaining
midstream urine specimens for culture from adult females of the selected
outpatient department.

The quantitative cultures done on specimens from

the relatively equivalent groups of twenty-two subjects were analyzed
and compared in terms of the total bacterial counts, the bacterial species
identified, the presence or absence of pyuria and the ages and health
problems of the subjects.

Effort was made to identify factors which may

have contributed to the degree of bacteriuria occurring in specimens
obtained by Procedure B.
The quantitative culture results indicated that approximately
(1) eighteen per cent of the specimens obtained by Procedure A and sixtyfour per cent obtained by Procedure B were negative, (2) twenty-three per
cent of the specimens obtained by Procedure A and thirty-two per cent
obtained by Procedure B revealed apparent contamination of less than
10,000 bacteria per milliliter of urine, (3) forty-five per cent of the
specimens obtained by Procedure A and five per cent obtained by Procedure
B revealed apparent contamination by 10,000 to 100,000 bacteria per
milliliter of urine and (4) fourteen per cent of the specimens obtained
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by Procedure A contained over 100,000 bacteria per milliliter of urine,
while Procedure B did not produce bacteriuria within this range.
With Procedure A, specimens from subjects less than the median age
for the group were contaminated somewhat more frequently than those from
older subjects.

The opposite was true of Procedure B,

The reasons for

these observations were uncertain.
The three specimens with the highest bacterial counts obtained by
Procedure A were all from subjects with hypertension, a condition believed
to be associated with increased incidence of asymptomatic bacteriuria.
No similar relationship was observed with Procedure B.
Data available for Procedure A showed no definite relationship
between the health problems of the subjects and the degree of contamination of the specimens.

On the other hand, arthritis of the hands and

possible hypothyroidism were health problems which may have contributed
to contamination of the two specimens obtained by Procedure B which con
tained over 1,000 bacteria per milliliter of urine.
Identification of the bacterial species in the urine indicated
that Procedure A contained six pathogenic and three nonpathogenic species,
while specimens obtained by Procedure B contained only two pathogenic and
two nonpathogenic species.

Furthermore, two specimens obtained by Pro

cedure A contained over 100,000 pathogens per milliliter of urine in
association with pyuria, apparently as result of asymptomatic bacteriuria
or urinary tract infection.

The bacteria occurring in the remainder of

the specimens was assumed due to contamination.
Problems which were encountered most frequently in the collection
of specimens by Procedure B, and which may, therefore, have influenced

78
the degree of contamination of the specimens were (l) difficulty in
following instructions, (2) difficulty in voiding and (3) psychological
stress.

CHAPTER V
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

I.

SUMMARY

The purpose of this study vas to find out if the procedure developed
by the investigator for obtaining midstream urine specimens for culture
from adult female outpatients would produce less contamination than the
procedure most often used in the selected outpatient department.

The

procedure developed by the investigator was a supervised procedure invol
ving the use of Phisohex and sterile water as the cleansing agents, and
instruction of the patient by a nurse, whereas the procedure most often
used was an unsupervised procedure involving instruction of the patient
by a non-nurse receptionist and the provision of soap and water for use
as cleansing agents.
A review of pertinent medical and nursing literature revealed that
the primary advantage of obtaining midstream urine specimens from females
is that catheterization with the attendant dangers of trauma and infection
are avoided.

The chief disadvantage is that contamination occurs some-

what more often and to a greater exbent in midstream than in catheterized
urine specimens.

Quantitative culture was found to provide the most

reliable data for distinguishing true bacteriuria from contamination.
A review of previous studies revealed the techniques most likely to be
effective in obtaining reliable midstream urine specimens from females
for bacteriologic study.
Following the review of literature, the experimental method with
the equivalent-groups technique was chosen as the research method to be

T9
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used for the study.

Two groups of twenty-two adult females with medical

or surgical problems were selected at the admitting clinic of the selected
outpatient department and were matched as closely as possible on the
basis of age and presence of hypertension or diabetes mellitus.

Persons

with known symptoms of urinary tract infection or disease were excluded
from the study.

The first group was subjected to Procedure A, the pro-

cedure most often used in the selected department, whereas the second
group was subjected to Procedure B, the procedure developed by the inves
tigator .
A single midstream urine specimen was obtained from each patient
by the procedure indicated.

A quantitative culture and a microscopic

examination of the urine for pus cells was done on each specimen.

The

data was recorded on a previously prepared Work Sheet designed for each
patient.

Inasmuch as the techniques used for Procedure B were observed

by the investigator, pertinent observations were recorded as to the
problems which were encountered.

Tne manner in which specimens were

obtained by Procedure A was not observed by the investigator.
Tne laboratory data for each of the two procedures was analyzed
and compared in terms of the ages and health problems of the subjects.
It was found that Procedure B produced midstream specimens containing
five fewer strains of bacterial contaminants (pathogens and nonpathogens)
than were obtained by Procedure A.

In addition. Procedure B produced

forty-five per cent more midstream specimens with no growth on culture.
ten per cent more midstream specimens yielding a bacterial growth of less
than 10,000 per milliliter of urine, and forty-one per cent fewer mid
stream specimens yielding a growth of 10,000 to 100,000 bacteria per
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milliliter of urine, than did Procedure A.

There were no midstream

specimens obtained by Procedure B which contained over 25,000 bacteria
per milliliter of urine, whereas Procedure A produced three midstream
specimens containing over 100,000 bacteria per milliliter of urine.
Two of the specimens obtained by Procedure A contained over 100,000
pathogens, of a single strain per milliliter of urine, in association
The findings from those two specimens were believed to

with pyuria.

be due to possible asymptomatic bacteriuria or urinary tract infection,
whereas bacteria in the remainder of the specimens obtained by either
of the two procedures was assumed to be due to contamination,^
With Procedure A, specimens from subjects less than the median
age for the group were contaminated somewhat more frequently than those
from older subjects.

The opposite was true of Procedure B.

The reasons

for these observations were not fully understood.
The three specimens with the highest bacterial counts obtained
by Procedure A were all from subjects with hypertension, a condition
believed to be associated with increased incidence of asymptomatic
bacteriuria.

2

No similar relationship was observed for Procedure B„

Data available for Procedure A showed no definite relationship
between the health problems of the subjects and the degree of contamination of the specimens.

On the other hand, arthritis of the hands and

possible hypothyroidism were health problems which may have contributed
to contamination of the two specimens obtained by Procedure B which

Boston:

■^Edward L, Quinn and Edward H. Kass, Biology and Phelonephritis,
Little, Brown and Company, i960, p, 405,

2Ibid ,»

P®

492,

82

contained over 1,000 bacteria per milliliter of urine.
Observation data recorded for Procedure B indicated that:

(l)

At least ten of the patients appeared to have some degree of psycholo
gical stress during the collection of their specimens, (2)

Six patients

had difficulty in voiding, apparently due to lack of a full bladder,
psychological stress or both, (3)

Nine patients appeared to have some

degree of difficulty in folloving instructions and (4)

Problems encountered

in the collection of the specimens were sufficiently minor that only two
specimens contained contaminants exceeding a concentration of 1,000 per
milliliter of urine.

These factors may have had some influence on the

degree of contamination occurring in specimens obtained by this procedure.

II.

CONCLUSIONS

Following an analysis of the data obtained for this study, con
clusions were drawn as follows:
1.
findings.

The hypothesis for the study was apparently supported by the
The procedure developed by the investigator for obtaining

midstream urine specimens for culture from adult female outpatients
apparently did produce less contamination than the procedure most often
used in the selected outpatient department.
2.

The lower incidence and degree of contamination of midstream

specimens obtained by Procedure B may have been due to one or more of
the following factors:

(a)

Subjects for Procedure B were instructed and

supervised by a nurse, whereas subjects for Procedure A were unsupervised
in the collection of their specimens, and instructions was given by a
non-nurse receptionist; (b)

Fnisohex was used in cleansing the perineum
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and vulva for Procedure B, -while soap and water were the cleansing agents
provided for Procedure A; and (c)

Somewhat different techniques may have

Been used for Procedure A than for Procedure B.
3*

Laboratory findings could be considered only tentative, since

neither a second midstream nor a catheterized specimen was available from
any subject for comparison.
^4-.

Orthopedic problems and hypothyroidism are health problems

which may increase the incidence and degree of contamination of midstream
urine specimens in some instances.
5.

Difficulty in following instructions, difficulty in voiding

and psychological stress were the problems most frequently encountered
by patients subjected to Procedure B.

However, these were important

causes of contamination of only two specimens.

III.

KEC01MEHBATI0NS

In view of the summary and conclusions from this study, it was
recommended that:
1.

A standardized procedure involving utilization of the cleans

ing agents, equipment and techniques used for Procedure B of this study.
or an appropriate modification thereof, be adopted for use in the selected
outpatient department for obtaining midstream urine specimens from adult
females for bacteriologic study of the urine.
2.

A midstream urine specimen from a patient (a) with an ortho

pedic or other potentially disabling problem, (b) who does not understand
English well or (c) who appears mentally sluggish be collected by a nurse.
rather than by the patient.

Qk
3.

Measures "be taken to insure that all female patients from

whom midstream urine specimens are to he obtained are sufficiently wellhydrated to insure a full bladder at the time of voiding.

4. A second midstream specimen be obtained for comparison when
ever results of a quantitative culture of a specimen obtained by Procedure
B, or any similar procedure, are doubtful.
5.

Inservice education in the principles and techniques involved

be provided for all persons responsible for obtaining midstream specimens
from females for bacteriologic study of the urine.

6. Studies be conducted to determine the relative effectiveness
of agents commonly used for cleansing and disinfecting the vulva and
perineum prior to collecting a midstream urine specimen for culture.

7. A study be conducted to determine the practicality of the
cleansing agent, equipment and techniques used for Procedure B, in terms
of time and expense involved.
8.

A study be conducted to determine if simple and adequate

instruction techniques can be devised for use for lay adult females in
obtaining midstream urine specimens for culture, without the necessity
of supervision of the patient by a nurse.
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ABSTRACT
The purpose of this study vas to find out if the procedure
developed hy the investigator for obtaining midstream urine specimens
for culture from adult female outpatients would produce less contamination
than the procedure most often used in the selected outpatient department.
Following a review of pertinent literature, two relatively equivalent
groups of twenty-two adult females with medical or surgical problems
were selected.

Persons with symptoms of urinary tract infection were

excluded from the study.

One group was subjected to the control proce-

dure, designated as Procedure A.

Procedure

A was an unsupervised pro-

cedure involving the use of soap and water as cleansing agents, with
instruction of the patient by a non-nurse receptionist.

The other group

was subjected to the experimental procedure, designated as Procedure B.
Procedure B involved the use of Phisohex and sterile water as cleansing
agents and instruction and supervision of the patient by the nurse-investigator.

A single midstream urine specimen was obtained from each subject

and submitted to quantitative culture and microscopic examination for pus
cells.

The laboratory findings indicated that, as compared with Procedure

A, Procedure B produced specimens which (l) were negative forty-five per
cent more often, (2) contained less than 10,000 bacterial contaminants
per milliliter of urine nine per cent more often, (3) contained 10,000
to 100,000 bacterial contaminants per milliliter of urine forty-one per
cent less often, (4) had a maximum contamination of 25,000, as compared
with over 100,000 bacteria per milliliter of urine and (5) contained five
fewer bacterial species.

A limited relationship between the health

problems of the subjects and the bacterial counts of their urine was
ii
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observed as follows:

(l) The two specimens obtained by Procedure A

which showed possible asymptomatic bacteriuria in association with
pyuria were both from patients with hypertension, and (2) Hypothyroidism
or arthritis of the hands, respectively, may have contributed to contami
nation of the two specimens obtained by Procedure B which had over 1,000
bacteria per milliliter of urine.

Problems most frequently encountered

with Procedure B, and which may have influenced the degree of contamina
tion of the specimens, were (l) difficulty in following instructions,
(2) difficulty in voiding and (3) psychological stress,

It was concluded

that the hypothesis for the study had been supported — that the procedure
developed by the investigator did produce less contamination of the urine
than the procedure most often used in the selected outpatient department
for obtaining midstream urine specimens for culture from adult females.
The chief recommendation was that Procedure B, or an appropriate modifi
cation thereof, be adopted for use in the selected outpatient department.
in preference to Procedure A.
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